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EXTENDED PARTS REQUIREMENTS AND COST MODEL (PARCOM)
FUNCTIONAL DESCRIPTION

(Short title: Extended PARCOM Functional Description)

CHAPTER 1

GENERAL DESCRIPTION

1-1. PURPOSE OF THE FUNCTIONAL DESCRIPTION. This functional description
of the Extended Parts Requirements and Cost Model (PARCOM) provides:

a. The structure of the model logic which will serve as a basis for
mutual understanding between the user and the developer.

b. Information on model restrictions, potential for extension, and user
impacts.

1-2. PROJECT REFERENCES. The reader is directed to the reference list in
Appendix B of this document.

1-3. TERMS AND ABBREVIATIONS. The reader is directed to the glossary at

the end of this document.

1-4. BACKGROUND

a. Model Origin. The US Army Concepts Analysis Agency (CAA) developed
the Parts Requirements and Cost Model (PARCOM) to generate cost-effective
mixes of aircraft spare parts and to assess aircraft fleet performance under
specified wartime scenario conditions. Development occurred during the

course of the Aircraft Spare Stockage Methodology (Aircraft Spares) Study1

conducted by CAA. That study, and PARCOM development, were in response to
interest shown by the Deputy Chief of Staff for Logistics (DCSLOG) in devel-
oping a methodology (or methodologies) relating aircraft spare parts stock-
age levels to combat readiness and flying hour capability. The calculation
of spare parts requirements and of the effects of budgeting changes had

been a slow and cumbersome peacetime-oriented exercise. The principal cri-
terion for spares stockage had been the achievement of acceptable stockout,
or fill rate, levels. To more realistically predict wartime spare parts
requirements, and to better justify budget requests for spare parts pro-
curement, the Army needed a more responsive methodology based on wartime
flying hour expectations and system readiness~availability requirements.
At first, the Army used the Overview Model,1, but later PARCOM was .

developed to meet that need.

b. Documentation. Results reported in the Aircraft Spares Study were
sufficiently encouraging to warrant a follow-on study designated the
Overview/PARCOM Turnkey Project (OPTP).2  Included in the objectives of
OPTP were the following actions pertaining to PARCOM:

1--1
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(1) Document PARCOM, as developed in the Aircraft Spares Study, and
deliver it to the US Army Aviation Systems Command (AVSCOM). That documen-
tation consisted of a User's Guide3 and a Functional Description.4

(2) Evaluate and report on the potential for extending the capability
of the PARCOM methodology to include partial-substitution parts replacement
policies and any other features deemed desirable but lacking in the version
of the model developed for Aircraft Spares. The version of PARCOM developed
in OPTP is denoted as Extended PARCOM, while the Aircraft Spares version is
denoted as basic PARCOM. A technical paper5 was issued describing Extended
PARCOM methodology. This report is a functional description of the new
version of the model. An Extended PARCOM User's Guide6 has also been
prepared.

1-5. STRUCTURE OF ARMY AIRCRAFT LOGISTICS

a. Governing Regulations. Policy and procedural guidance for the Army's
inventory management efforts is largely contained in two regulations:

e AR 710-1, Centralized Inventory Management of the Army Supply System

e AR 710-2, Supply Policy Below the Wholesale Level

(1) AR 710-1 establishes responsibilities and procedures for central-
ized inventory management of Army materiel by the major subordinate commands
(MSC) of the US Army Materiel Command (AMC).

(2) AR 710-2 prescribes supply procedures to be used at the retail
level, including methods for determining authorized stockage lists and
appropriate stockage levels.

b. Maintenance System Structure. Figure 1-1 illustrates the inter-
action of supply, maintenance, and industrial activities within the air-
craft parts logistics system.

(1) Parts Storage Locations. Aircraft spare parts are stored with
using units at the aviation unit maintenance (AVUM) and the aviation inter-
mediate maintenance (AVIM) levels. Aircraft spare parts are stored in var-
ious CONUS depots for shipment to users upon requisition. Additionally,
war reserve parts are stored in various CONUS depots or prepositioned in
the appropriate theater.

1-2
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(2) Participating Organizations and Responsibilities. AVUM facilities
are organic to the lower echelon aviation units which actually fly and main-
tain the Army's aircraft. These user units stock a prescribed load list
(PLL) of repair parts at the AVUM level. PLLs are sized to sustain the
unit's anticipated wartime flight operations for a specified number of days
(usually 15). Stockage levels and reordering procedures are governed by AR
710-2. AVIM units develop their own authorized stockage lists (ASL) based
on demands for parts received from supported AVUM units and from their own
AVIM operations. AVIM ASLs are exclusive of subordinate unit PLLs. The
development of ASLs is also governed by AR 710-2. Part types are selected
for PLL and ASL stockage based upon a combination of experienced demand
frequency and mission essentiality. The AVIM/AVUM (retail) parts require-
ments are supported by stocks maintained in supply depots (wholesale) in
CONUS. Automated inventory management techniques are employed by AVSCOM to
authorize and record fill of retail requisitions by the appropriate whole-
sale depot. Depot stocks are replenished through procurement of new parts
or repair of returned unserviceables.

c. Areas of Consideration

(1) Peacetime versus Wartime. Peacetime requirements for spare parts
are computed based upon experienced annual demand and projected peacetime
usage. AVSCOM uses an automated system of data bases and models to fore-
cast these requirements, and bases its computations on a supply availability
goal. Wartime requirements are computed and funded separately from peace-
time requirements, and address those parts required to sustain the force
during the initial stages of war until lines of communication and supply
can be established. The primary consideration for peacetime requirements
is meeting supply availability goals, while that for war reserve require-
ments is meeting sustainability goals.

(2) Initial Provisioning versus Replenishment. Computation of the
spare parts requirement for initial provisioning of new weapons systems is
necessarily based on less concrete data than is that for replenishment parts
for already fielded systems. No demand history has yet been developed, so
engineering estimates of parts failure f.-tors are used instead. In many
cases, all the parts to be included in the new aircraft have not been fully
identified, and their cost must be extrapolated from that of a list of major
assemblies. AVSCOM has an automated capability to compute initial pro-
visioning requirements based on these projected data. Over the first 2
years of a system's life, actual demand data is accumulated and given
increasing weight in spare parts management decisions. After a system has
been fielded for 2 years, its replenishment spare parts requirements are
computed using actual demand data to the maximum extent possible.

(3) Retail versus Wholesale. The Army splits its inventory manage-
ment intu "retail" and "wholesale" activities. In the aviation logistics
context, AVUM- and AVIM-level parts stockages are termed "retail," while
those at the depot level are termed "wholesale." The methodologies used

1-4
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to compute spare parts requirements for the retail and wholesale levels are
entirely different and essentially unrelated. Retail stockage levels are
computed and authorized based upon a combination of demand experience, com-
bat essentiality, and mobility requirements. AR 710-2 establishes computa-
tional procedures used by retail parts managers to determine their stockage
levels and appropriate reorder points. Wholesale parts requirements are
computed based upon average monthly demand experienced at the wholesale
level. Wholesale item managers have little visibility of retail spare parts
postures or weapons system availabilities. Rather, wholesale parts are
procured or repaired at rates calculated to achieve a chosen demand satis-
faction percentage without backorders.

(4) Fill Rate versus System Availability Criteria. AVSCOM computes
spare parts requirements with the objective of achieving a target fill rate.
Its goal is to fill a selected percentage of all demands received without
having to backorder parts. The item manager does not base his parts manage-
ment decisions on weapons system availability, and in fact, has little or
no visibility of this retail level criterion. The Department of Defense
(DOD) has expressed its support for implementation of system availability-
driven parts requirements computation methodologies in all the armed
services. The primary difficulty for the Army is the collection of
accurate data to drive such automated models.

d. Similarity of Aircraft and Other Spares Procurement. Each of the
MSCs uses the Commodity Command Standard System (CCSS) to meet its inven-
tory management responsibilities. The processes used are essentially the
same for all types of spares.

1-6. EXTENDED PARCOM REPRESENTATION OF LOGISTICS ENVIRONMENT. The
Extended PARCOM "world view" of the aircraft part logistics system is based
on the representation in Figure 1-1. Extended PARCOM, however, has only
two echelons of stock and repair.

a. Wholesale Level. This level consists of the "depot stocks" and
"depot maintenance" blocks of Figure 1-1. Depot maintenance is represented
in terms of depot repair times, depot condemnation rates, and ordar ship
times (OST) between depot and retail level. Extended PAPCOM treats initial
wholesale stocks in four categories. Initial depot sc ~vceables are shipped
to theater according to a user-specified schedule. Initial depot unser-
viceables are repaired or condemned at depot; completed repairs are shipped
to theater. Serviceable war reserve stocks are assumed in place in theater.
Unserviceable war reserve stocks are treated as failed parts and are con-
demned or shipped to repair as appropriate.

b. Retail Level. This level is treated as one pool (or "bin") of spare
parts stocks consisting of all stocks at AVIM and AVUM levels in Figure
1-1. Retail maintenance is treated as an aggregate process and is repre-
sented in terms of retail repair times, not repairable this station (NRTS)
percentages, and retail condemnation rates. Essentially, "retail" repre-
sents pooled AVIM and AVUM functions. Deploying ASL/PLL stocks arrive in
theater according to a user-specified schedule.

1-5
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c. Distribution of Parts Over Time. Extended PARCOM distributes parts
over intervals of 5 days rather than over individual days. All parts due
to be received during a given 5-day interval are distributed uniformly
throughout that interval. An exception is Day 1 of the scenario. All parts
due in (or in place) on Day 1 are treated as received at the beginning of
Day 1. The categories of parts treated are:

(1) Depot Serviceables. These consist of serviceable parts located
at depot at the start of the scenario. For each part, the initial stock of
depot serviceables is entered in the part data base input. The scenario
input specifies a depot lag, L, and a depot distribution time, D, applicable
to all parts, such that, for each part, the initial stock of depot service-
ables is distributed (received at retail) uniformly between Day (L + 1) and
Day (L + D).

(2) Depot Unserviceables. These consist of unserviceable parts
located at depot at the start of the scenario. They are at various stages
of the depot repair process and, after repair, are to be shipped to retail.
Since a part may be in any state of its repair cycle, distribution of
uncondemned depot unserviceables for each part is assumed uniform over an
interval equal to the depot repair time (DRT) for the part, with the first
receipt (at retail) after a lag equal to the order ship time (OST) for the
part. For each part, the initial stock of depot unserviceables, the depot
condemnation rate (DC), the OST, and the depot repair time are input in the
part data base. Letting A = number of depot unserviceables, Extended PARCOM
distributes (1-DC) x A repaired parts at retail between Day (OST + 1) and
Day (OST + ORT).

(3) War Reserve Serviceables. These consist of serviceable parts in
the war reserve located at retail. For each part, the amount of the ser-
viceable war reserve is input in the parts data base. The entire stock is
treated as available at retail from the scenario start (Day 1). .

(4) War Reserve Unserviceables. These consist of unserviceable war
reserve parts located at retail at the start of the scenario. Some of
these will be condemned. Others will be sent to depot for repairs. Others
are in various stages of repair at retail. The distribution of these parts
is as follows:

(a) Items Repairable at Retail. For each part, let NRTS = the NRTS
fraction, BR = the retail repair time, BC = retail condemnation rate, and A
- number of war reserve unserviceables. Then, Extended PARCOM simulates
the receipt in theater, between Day 1 and Day BR, of (1-NRTS) x A x (1-BC)
parts repaired at retail. All of these factors are input in the parts data
base.

(b) Items not Repairable at Retail. For each part, let NRTS = the
NRTS fraction, DRT = the depot repair time, DC = depot condemnation rate,
OST = the order ship time, and A = number of war reserve unserviceables.
Then, Extended PARCOM returns to the theater (NRTS) x A x (1-DC) depot-
repaired parts between (2 x OST + 1) and Day (2 x OST + DRT).

1-6
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(5) ASL/PLL Deployments. For each part, the Extended PARCOM parts
data base inputs on Day 1 include total in-place ASL/PLL parts. In addi-
tion, total ASL/PLL parts deployed after Day 1 are input for successive
5-day intervals of the scenario.

d. Users. Users of spare parts are deployed aircraft. Extended PARCOM
treats deployed aircraft only at retail level. These are augmented by
scheduled deployments of additional aircraft (from a presumed rear area) .
during the course of a simulated "war." Currently, Extended PARCOM can
treat only a homogeneous aircraft fleet of one type for a single force.
Deployed aircraft are subject to attrition based on (input) attrition
factors. Combat is not explicitly represented.

e. Failure Generation. The deployed aircraft fleet is assigned (via
input) a flying hour program, broken into daily fleet flying hour require-
ments. Extended PARCOM finds a cost-effective mix of spare parts, which,
over the course of the "war," will, on average, achieve the set flying
program in addition to specified daily aircraft availability requirements.
If spares procurement funds are constrained, Extended PARCOM seeks a cost-
effective spares mix achieving as much of the flying program as possible.
Input failure rates for spare parts are in terms of failures per flying
hour. In general, achieved flying hours interact with part failure rates
to produce gross part failures. Gross part failures interact with issues
from initial spare inventory and the repair process at depot and at retail
to produce a net demand for spare parts at user level. The net demand for
spare parts at user level then determines the number of surviving aircraft
that are mission capable or not mission capable supply (NMCS). As will be
seen in the iext chapter, Extended PARCOM simulates all interactions in
expected value terms, i.e., in terms of the proauct of an average process
rate and the number of items subjected to that process.

1-7. EXTENDED PARCOM PROBLEM SPECIFICATION. The basic purpose of Extended
PARCOM is to generate cost-effective mixes of add-on spare parts needed to
permit an aircraft fleet of specified type to achieve specified flying pro-
gram and availability goals under various cost constraints and aircraft
availability objectives for a user-specified part replacement policy. These
are described below in summary fashion. Additional detail may be found in
the Extended PARCOM User's Guide.

a. Cost Constraints. The two cost constraint modes are:

(1) Unconstrained Funds - where unlimited funds for procurement of
additional required parts are assumed available.

(2) Constrained Funds - where a cost (funding) limit for add-on spares
is set. If unable to meet the flying hour, and possibly, availability
objectives with the limited funds, the model generates a "best" solution
mix with the funds available, i.e., it seeks to maximize program flying
hours achievable within the funding constraint.

1-7
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b. Parts Replacement Policies. Whether or not a failed critical part
degrades aircraft flying hour productivity depends on the parts replacement
policy used. Basic PARCOM represented the effects on only two specific
policies, full substitution and no substitution. These policies are special
cases of the partial-substitution policy capability of Extended PARCOM.

(1) Full and No Substitution. Under a no-substitution policy, only a
spare may replace a failed part. Under a full-substitution policy, a failed
part may be replaced by either a spare or, if a spare is not readily avail-
able, by a serviceable part removed from an aircraft which is already NMC
(not mission capable). A third parts replacement policy is "NMCS = 0,"
which has, as a goal, the replacement of all failed parts with spares.
Basically, the "NMCS = 0" policy is just a no-substitution policy with an
additional requirement that daily aircraft availability be 1.00. This var-
iation is of interest since it represents the most expensive plausible
policy. In a sense, all else being equal, a full-substitution policy is
associated with the "cheapest" buy which fulfills the flying program, while
the "NMCS = 0" policy is associated with the "most expensive" buy
("covering" all failures with spares).

(2) Partial Substitution. In Extended PARCOM, a partial-substitution
parts replacement policy is defined by partitioning all part types into a
full-sub set and a no-sub set. A part type is in only one set and remains
in that set throughout the scenario. The full-substitution and no-
substitution policies of the basic PARCOM are special cases of partial -

substitution in which all parts are either in the full-sub set or in the
no-sub set. The analytic usefulness of the definition arises from the
consequence that any NMCS aircraft will either be awaiting exactly one no-
sub part or at least one full-sub part but will never be awaiting a mixture
of full-sub and no-sub parts.

(a) All parts in the full-sub set operate with a full-substitution
replacement policy relative to aircraft which are NMCS due to lack of a
part from that set. That is, a failed full-sub part on an aircraft may be
replaced either by a spare (if available) or by a serviceable part installed
on an NMCS aircraft which is awaiting a full-sub part, if a spare is not
available. However, no failed full-sub part can be replaced by any part
installed on an NMCS aircraft awaiting a no-sub part.

(b) Parts in the no-sub set operate with a no-substitution replace-
ment policy. That is, a failed no-sub part on an aircraft may only be
replaced by a spare part. An NMCS aircraft lacking a no-sub part may
neither receive a serviceable part from another NMCS aircraft nor provide a
serviceable part to (fill a hole in) any other NMCS aircraft.

c. Flying Hour Objective. A flying hour objective is a requirement for
the aircraft fleet to achieve a specified number of program flying hours on
each day of the scenario. An input flying hour program designates the daily
goals. The Extended PARCOM objective is to generate a parts mix which will
achieve the specified flying program at least cost.

1-8
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d. Aircraft Availability Objective. An aircraft availability objective
is a requirement for a specific minimum aircraft availability on each day
(different days may have different minimum required availabilities). In
this context, aircraft availability= 1 - NMCS, where NMCS = the fraction
of surviving aircraft in "not mission capable supply" status. An aircraft
is in an NMCS status if it is nonoperational because a spare part is needed
but is not available to restore it to serviceability. Specification of §1
availability objectives is in addition to the flying hour objective.

Specification of a zero availability objective is equivalent to no avail-
ability objective at all.

1-8. SUMMARY OF EXTENDED PARCON OUTPUT. The following are the basic types
of print output produced by Extended PARCOM for requirements problems.
Details may be found in the Extended PARCOM User's Guide.

a. Unconstrained Cost Cases

(1) Total Requirement. The least-cost parts mix and costs required
to achieve the case objectives (flying program and availability) given a
zero initial inventory.

(2) Residual Requirement. The least-cost add-on parts mix (to an
input initial inventory) and costs required to achieve the case objectives.

(3) Cumulative Cost by Day. For each day N (N=I, 2, ..., through end
of "war"), the total and the add-on cost of the full parts requirement to
meet the case objectives through day N only, i.e., it is the cost of the
requirement for a truncated scenario of N days. Parts mix is not shown.

(4) Cumulative Requirement by Day. For selected parts, for each day
N, the cumulative total and residual requirement needed (in the full parts
scenario) to meet the case objectives through N days.

(5) Daily Aircraft Available. For each day of the full scenario, the
fraction of surviving aircraft which are not NMCS, assuming that the com-
puted solution parts mix is stocked in the theater war reserve.

(6) Daily Flying Hours per Aircraft per Day. For each day of the
scenario, the average achieved flying hours per available aircraft per day,
assuming that the computed solution parts mix is stocked in the theater war
reserve.

b. Constrained Costs

(1) Total Requirement. Total "best" requirements mix, with zero
initial inventory, that can be bought with a user-specified funding limit.
The principal objective of a "best" mix is to maximize flying hour pro-
ductivity with the constrained funds.

(2) Residual Requirement. Best add-on (to input initial inventory)
requirements mix that can be bought with a user-specified funding limit.

1-9
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(3) Daily Aircraft Available. For each day of the full scenario, the
fraction of surviving aircraft which are not NMCS, assuming that the com- p
puted constrained cost solution parts mix is stocked in the theater war
reserve.

(4) Daily Flying Hour Fraction. For each day of the full scenario,
the fraction of the fleet flying program which can be achieved, assuming -
that the computed constrained cost solution parts mix is stocked in the
theater war reserve.

(5) Daily Flying Hours per Aircraft per Day. For each day of the
scenario, the average achieved flying hours per aircraft per day, assuming
that the computed constrained cost solution parts mix is stocked in the
theater war reserve. p

1-9. TYPICAL PROBLEMS ADDRESSED. A single Extended PARCOM run can provide
answers to several problems pertinent to a given scenario. From the user
point of view, typical problem statements, given a specified aircraft
deployment schedule, flying program, part replacement policy, and attrition
scenario are: p

a. What is the least cost add-on buy needed to achieve the flying pro- -.-
gram and an NMCS fraction not exceeding 0.15 on any day? What is the asso- . -

ciated daily NMCS status?

b. With a budget limit of $10,000,000, what spares should be added to P
current inventory, using a specified partial substitution policy, to in-
crease to the extent possible the fraction of the flying program achieved?
What is the associated daily NMCS status? What is the associated fraction .
of the flying program that is achievable?

1-10 *
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CHAPTER 2

PARCOM LOGIC

2-1. PROCESSING SEQUENCE. Extended PARCOM is a series of expected value
simulations of the spare part requirements generation process for cases
defined by a combination of parameters noted in the previous chapter. The -" -
model determines a cost-effective solution spares mix for each case. In
addition, the model computes the capability potential of the force when
operated with each computed spares mix. The assessed capability potential
is in terms of achievable aircraft availability and fraction of the flying
hour program which can be accomplished. Figure 2-1 illustrates the general
nature and sequence of Extended PARCOM processing. The basic model sequence,
with logic diagrams as appropriate, is described in succeeding paragraphs.

allowed NMCS

aircraft

erqms i n u asem nt fortl constrained costaunconstrained cost assessment f -r rqmt using input assessment for

rrttt soluttuton partial substitution cntaIndcs
policy qtso tinpolicy rcmt solution

cusrrent inventory

Figure 2-1. Extended PARCOM Processing Sequence
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2-2. ALGORITHM FOR CALCULATING ALLOWABLE NMCS AIRCRAFT. To meet flying
hour and availability goals, the maximum number of aircraft allowed to be
down due to a lack of parts (allowable NMCS aircraft) is determined for
each day. As shown in Figure 2-2, separate minimums are computed for air-
craft required to meet the flying objective and those required to meet the
availability objective (if any). The larger of the two minimums is sub-
tracted from the number of surviving aircraft on each day to yield the
"allowable NMCS aircraft" for that day. Within the subsequent processing
algorithms, the "allowable NMCS aircraft" is converted to an "allowable
stockout" for each part and replacement policy. The "allowable stockout"
for a part on a day is just the ma-,imum number of backorders (unfilled
demands) for the part which will still allow accomplishment of the case
objective (flying hour and availability) on that day, i.e., these are parts
that are missing but which do not have to be bought.

Acft eplomentCompoute surviving acft
(deployed -attrited) -.,~ .I"

Acft aiit Maximum flyingAcft atrition i i |hours/acft/day 'i -

. Compute A - Min acft ICompute 6 Mi .ti MFA) ,i

required (survivors X e acft required
availabilt Cy) to p (FP/MFHA )

aciv|dysto achieve day's_ "
Acf t va Ilabili ty _ .availability goalfl i g h u go s

alowdals aft

su g Flying hour.I t , program (FHP) .

Select larger of,---
A, 8

as minimum

required acft

Fompute and store p t A o h r

allowed NMCS cft rsurviving acft-
min required acft

. * . 1Figure 2-2. Extended PARCOM Computation Algorithm for _
Allowable NMCS Aircraft
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2-3. UNCONSTRAINED COST REQUIREMENTS ALGORITHM IN BASIC PARCOM. Extended
PARCOM uses the requirements algorithmn of basic PARCOM as a step in its
unconstrained cost calculation. Therefore, the logic of that predecessor
program is detailed below. Recall that basic PARCOM only processed a full-
substitution replacement policy and a no-substitution replacement policy.
(The "NMCS - 0" policy is just a special case of no substitution.) The
calculation of allowable NMCS aircraft (described previously) is the same
for both versions of PARCOM.

a. Unconstrained Cost Full-Substitution Requirement. Figure 2-3 shows
the basic PARCOM algorithm used to compute a requirements solution for
three parts replacement policies with unconstrained costs. The difference
between full-substitution and no-substitution calculations is in the way
that allowed stockouts are calculated. Net demand is the same for each.

Start

onr Pach nart

For each day ("For *full substitutlon" and "NI3 * 0,"

order Is irrelevant. For "no substitution,"
order is from mt to least costly.

Compute this day's~ to nt demand andGo tonet mandoand (2) (2 ) Allowed stockouts are based on allowed

Ifor this a rt. PCS aircraft and part replacement policy

MetCompute this day's Rm

next larges
allowable (t-et demand- t, a a o

IIt

2o-3. B c R Ru mbae stoc utA)..

Co 
S t

m  N MC"

Sv thsday's . e

IFo I . '
rqmt for this .
part I- i

Yes

F~rint largest daily I
No Lost. Iqt as overall

Yes

Figure 2-3. Basic PARCOM Requirements Computation Algorithm for Unconstrained
Costs, "Full Substitution," "No Substitution," and "NMCS =ON
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(1) Net demand (for all three replacement policies) for a part at any
point in time is the cumulative removals through that time minus the sum of
cumulative returning repairs and issued inventory. Removals are generated
as the product of failure rate, part QPA (quantity installed per aircraft),
and programed fleet flying hours. Returning repairs are generated by having -..

removed parts cycled through a "repair pipeline" and being returned to the
theater spare pool. A positive net demand represents a shortage of a part.

(2) Under full substitution, the aircraft frames providing the sources
of parts substituted for failed parts when spares unavailable are consoli-
dated to the minimum possible number, i.e., there will be a maximum overlap
of aircraft frames providing missing parts. Because of this overlap, the
spare parts requirements for each part may be independently computed. For
a full-substitution policy, the allowable stockout for a part on any day is
the product of allowable NMCS aircraft for that day and the part QPA.

(3) As indicated by Figure 2-3, the minimum spare requirement for a
part needed to achieve the case objective on any day is the net demand for
that part minus the allowable stockout. The overall spare requirement for
a part is the largest of the daily minimum spare requirements for that 0
part. It is a least-cost solution because it is the smallest purchase of
that part which will permit the case objective to be met on all days.

b. Unconstrained Cost "NMCS = O" Requirement. The "NMCS = 0" policy
corresponds to the case in which 100 percent aircraft availability is
required every day. In such a case, allowed NMCS aircraft and allowable
stockout both must be zero every day. The "NMCS = 0" case could be con-
sidered a special case of full substitution with a 100 percent aircraft
availability objective (the no-substitution case with that objective would
yield the same answer, because substitution policy is irrelevant when no
stockouts are allowed). The spares required by the solution to the
"NMCS = 0" case also can be interpreted as the total expected net demand
for a part during the war. It is a least-cost solution because any amount
less than that required to meet the expected demand will create an NMCS
aircraft, i.e., will not meet the case objective.

c. Unconstrained Cost No-Substitution Requirement

(1) Under no substitution, the stockouts generated by parts removals
in excess of on-hand spares must each be associated with separate aircraft
frames. Every missing part results in an inoperable (NMCS) aircraft. It
is most cost effective, therefore, to assign the allowed stockout (allowed
number of NMCS aircraft) to the most expensive parts. For example, if 50
aircraft are allowed to be NMCS and a shortage exists of 50 expensive parts 0
and 50 cheap ones, the 50 cheap ones need to be bought. If 75 expensive
parts and 50 cheap ones are short, there will be no choice but to buy 25
expensive ones (leaving 50 unbought) and 50 cheap ones, in order to best .-
meet the case objective.

2-4
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(2) The algorithm of Figure 2-3 also applies to the no-substitution
and "NMCS = 0" requirements. Under no substitution, an allowed stockout
equates to an allowed NMCS aircraft; and the total allowed stockout, over
all parts, equals the total allowed NMCS aircraft for that day. However,
allowed stockout calculations for individual parts are interdependent,
i.e., the calculations for the first part affect those of the second, etc.
The interdependence occurs because there is no overlap/consolidation of
stockout effects (as was the case for full substitution). During the no-
substitution calculations, basic PARCOM determines allowed stockout and net
demand in decreasing order of part unit cost, i.e., for the most expensive
parts first. The aspects of algorithm operation affected by differences in
substitution policy are summarized in Table 2-1.

Table 2-1. Differences in Application of Basic PARCOM
Unconstrained Cost Requirements Algorithm by Policy

Algorithm procedure/calculation

Policy Allowable stockout Order of processing

Full-sub Allowed NMCS acft x QPA Irrelevant

No-sub Allowed NMCS acft By decreasing part cost

NMCS =0 0 Irrelevant

2-4. UNCONSTRAINED COST REQUIREMENTS ALGORITHM IN EXTENDED PARCOM

a. Partial-substitution Concept Definition. Prior to describing the
requirements calculation algorithms, it is important to describe the speci-
fic representation of a partial-substitution replacement policy in Extended
PARCOM. A partial-substitution parts replacement policy is defined by a
user-specified partitioning of all part types into a full-sub set and a no-
sub set. A part type is in only one set and remains in that set throughout
the scenario. These sets are defined as follows:

(1) All parts in the full-sub set operate with a full-substitution

replacement policy relative to aircraft which are NMCS due to lack of a
part from that set. That is, a failed full-sub part on an aircraft may be
replaced either by a spare (if available) or by a serviceable part installed
on an NMCS aircraft which is awaiting a full-sub part, if a spare is not
available. However, no failed full-sub part can be replaced by any part
installed on an NMCS aircraft awaiting a no-sub part.

2-5
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(2) Parts in the no-sub set operate with a no-substitution replace-
ment policy. That is, a failed no-sub part on an aircraft may only be
replaced by a spare part. An NMCS aircraft lacking a no-sub part may
neither receive a serviceable part from another NMCS aircraft, nor may it
provide a serviceable part to (fill a "hole") in any other NMCS aircraft. .

b. Selection of Full-sub Parts. Before requirements processing begins
in Extended PARCOM, a full-sub and a no-sub part set, applicable over all
scenario days, must be defined. One option allows the user to specify
those part types which comprise the full-sub set. By default, all non-
specified parts are presumed to be in the no-sub set. However, the model
has another option, allowing the user to specify four screening limits--Li,
L2, L3, and L4. With these limits, the model selects a part type for the
full-sub set if at least one of the following apply:

* The (input) depot repair cycle time for the part exceeds LI days,

and the not repairable this station (NRTS) fraction exceeds zero.

@ The (input) NRTS fraction for the part exceeds L2.

e The (input) retail repair time for the part exceeds L3.

* The (input) failure rate for the part exceeds L4.

c. Partial-substitution Algorithm Logic. Figure 2-4 shows the sequence
of processing in Extended PARCOM for unconstrained cost requirements. Thesequence of operations is:

(1) Partition all part types into a full-sub set and a no-sub set as

defined in paragraph 2-4a.

(2) Calculate the allowable NMCS aircraft for each day.

(3) For each day:

(a) Generate all possible nonnegative integer combinations (AF, AN)
(for full-sub and no-sub, respectively) such that AF + AN = allowable NMCS
aircraft for that day.

(b) For each integer combination (AF, AN), compute a basic PARCOM
full-sub solution over only the full-sub part set for the scenario through
that day, assuming AF allowed NMCS aircraft (awaiting full-sub parts) for
that day. Also compute a basic PARCOM no-sub solution over only the no-sub
part set for the scenario through that day, assuming AN allowed NMCS air-
craft (awaiting no-sub parts) for that day. Calculate the total solution
cost for the combination (AF, AN) as the sum of the costs for the full-sub
and no-sub solutions described above.

26I
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(c) Select the solution for the combination (AF, AN) yielding the
minimum total solution cost. This solution determines the requirements for
each part on that day and is called the day requirement. The combination
(AF, AN) used in the selected solution then becomes the allowed stockout
used during cumulative (from Day 1) calculations on all succeeding scenario
days.

(4) After all days are processed, select the largest (over all sce-
nario days) of the computed day requirements for each part as the overall
requirement. The logic for computing a basic PARCOM solution is described
in paragraph 2-3. The above algorithm tends toward a least-cost solution
mix (assuming unconstrained funds) for the partial-substitution replacement
policy defined by the full-sub/no-sub partition of the part data base.

2-5. CONSTRAINED COST REQUIREMENTS ALGORITHM IN BASIC PARCOM. While the
unconstrained cost solution is the one that best meets the flying program,
a full requirements buy may not be affordable if funds are limited. With
constrained costs, a user wishes to apply limited funds to buy a cost-
effective slice of the full requirements. Basic PARCOM only treated the
constrained cost case for a no-substitution policy. Neither full substi-
tution nor partial substitution were addressed. Extended PARCOM incorpor-
ates a method for deriving cost-effective constrained cost requirements
under partial substitution. For a no-substitution policy, the Extended
PARCOM constrained cost algorithm yields the same solution as the basic
PARCOM constrained cost algorithm. Since the Extended PARCOM algorithm
uses the constrained cost algorithm of basic PARCOM at one stage of its
computation, foundation logic from that predecessor model is presented
first. In basic PARCOM after the unconstrained cost no-substitution
requirements are computed, they become the basis for the constrained cost
solution. A cost limit on spares is input along with the other scenario
and objective data. A constrained cost parts mix can be constructed by the
simulated purchase, in order of increasing part unit cost, of the part
requirements for the unconstrained cost solution until the available funds
are exhausted. That would entail the procurement, within the fund limit,
of the largest possible number of affordable parts from the unconstrained
cost solution. However, another characteristic of such a constrained cost
parts mix is that it is the mix which has the fewest unbought (hence,
unstocked) items from the unconstrained cost solution. The basic PARCOM
algorithm, shown in Figure 2-5, arrives at its solution by calculating
unbought items. Initially, it "spends" the full cost of the unconstrained
cost requirements mix, assuming it to be the constrained cost solution.
Basic PARCOM subsequently selects the fewest number of items to remove from
that solution until the remaining parts mix is priced at the input cost
limit. Because the programed algorithm solves by "unbuying" items rather
than "buying" them, parts are processed in decreasing order of part unit
cost. Notice that under a policy of no substitution, each unbought item
(regardless of part type) creates an NMCS aircraft. Therefore, our
constrained cost solution mix minimizes the instances of NMCS created by -
the constrained funds. The solution tends, heuristically, toward the
achievement of maximum cumulative flying hours.

2-8
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Figure 2-5. Basic PARCOM Requirements Computation Algorithm
for Constrained Cost with No Substitution

2-6. CONSTRAINED COST REQUIREMENTS ALGORITHMS IN EXTENDED PARCOM. Figure
2-6 shows the logic for constrained cost calculations in Extended PARCOM.
Since no single algorithm yielding optimum results for all cases was found,
the Extended PARCOM logic employs two separate algorithms represented by
the branches labeled "algorithm 1" and "algorithm 2" in the figure. These
algorithms compute separate trial solutions. Each computed solution is
assessed in terms of the fleet program flying hour productivity which it
contributes. The trial solution yielding the larger flying hour produc-
tivity is selected as the final solution. The component algorithms of
Figure 2-6 are explained below.

2-9
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a. Constrained Cost Algorithm 1 Solution. The previously computed
unconstrained cost requirements solution is partitioned into the set of
requirements for no-sub parts and the set of requirements for full-sub
parts. In Figure 2-6, these are denoted as "no-sub part set only" and
"full-sub part set only." The "no-sub part set only" is taken as the
unconstrained cost no-sub requirement which the basic PARCOM no-substi-
tution constrained cost algorithm (Figure 2-5) operates on, using the
input-specified cost limit (LIM in Figure 2-6), to yield a cost effective - -

solution mix of no-sub parts. From this procedure, there are two possible
outcomes: either the entire cost limit is spent, or only a portion of the
cost limit is spent. Each outcome yields a different algorithm I solution
as follows:

(1) In the first outcome, the basic PARCOM solution mix cost, C,
equals the cost limit. That mix of no-sub parts is then taken as the al-
gorithm 1 solution.

(2) In the second case, the cost of the basic PARCOM solution mix
will be less than the cost limit. That solution mix is then assumed bought,
and its associated cost, C, is assumed spent. The unspent portion, FLIM,
of the cost limit is then calculated. Computation of the algorithm 1
solution then continues by using the FLIM dollars to buy the most cost-
effective portion of the "full-sub part set only," as follows:

(a) One product of the Extended PARCOM unconstrained cost solution
is a list showing, for each day, the cumulative total cost of all full-sub
parts in the unconstrained cost requirement for the scenario truncated at
that day. Algorithm 1 determines D, the last day for which the associated
cumulative requirement cost of full-sub parts is less than or equal to the
unspent funds, FLIM.

(b) Next, algorithm 1 generates an Extended PARCOM unconstrained
cost solution for the scenario truncated at that day. The full-sub parts
required in that solution are denoted in Figure 2-6 as the "constrained
cost requirements solution for full substitution." These full-sub parts
are combined with the no-sub solution mix previously bought to form the
full algorithm 1 solution for the second case.

b. Constrained Cost Algorithm 2 Solution. Figure 2-7 shows the logic
of algorithm 2. One product of the Extended PARCOM unconstrained cost
solution is a list showing, for each scenario day, the cumulative cost of
all parts (full-sub and no-sub) that would be required under unconstrained
cost if the war was truncated at that day. The algorithm determines D, the
last day on that list, for which the associated cost is less than or equal
to the input cost limit. Next, the algorithm operates Extended PARCOM in
the unconstrained cost mode for a scenario of length D. The resulting
(unconstrained cost) solution is taken as the algorithm 2 solution.

2-10
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c. Solution Selection. The preferred solution mix, of those generated
by the two algorithms, is the one which yields the maximum program flying
hour productivity in the scenario. The model, therefore, does two separate
current inventory capability assessments based on each algorithm solution
being bought and stocked. The add-on solution requirement is assumed to be
added to the theater war reserve. The final constrained cost solution is
the one for which the associated capability assessment yields the larger
value for average fraction of total flying hour program achieved (F1 or F2
in Figure 2-6).

2-7. CAPABILITY ASSESSMENT OF UNCONSTRAINED COST SOLUTIONS. Figure 2-8
illustrates the Extended PARCOM computation algorithm for capability assess-
ment of the unconstrained cost requirements solutions. After an uncon-
strained cost solution mix is computed, Extended PARCOM generates a record
of daily and average fleet operational capability achievable by stocking
each computed requirement in the war reserve, i.e., the new initial inven-
tory is assumed to be the sum of the computed requirement and the original
initial inventory. For each computed unconstrained cost requirements mix,
the model generates a record of achieved daily and average aircraft avail-
ability and achieved flying hours per available aircraft per day. The
achieved program flying hours are simply the desired program flying hours,
by the definition of an unconstrained cost solution. Within the algorithm,
each day's calculations consist of a full-sub assessment phase and a no-sub
assessment phase, followed by a consolidated computation. Each full-sub
phase treats only NMCS aircraft created by stockouts of full-sub parts.
For a full-substitution policy, a single NMCS aircraft may have demands for
several different parts. In this case, the total number of NMCS aircraft
created is the largest value, over all full-sub parts, of the quotient of
net demand divided by QPA for each full-sub part type. The no-sub phase
treats only NMCS aircraft created by stockouts of no-sub parts. For a no-
substitution policy, each net demand creates a single NMCS aircraft. In
this case, the total number of NMCS aircraft created is the sum of net
demand over all no-sub parts. At the end of daily processing, the consol-
idated total NMCS aircraft for the day is calculated as the sum of the NMCS
aircraft results from the two phases. Under our definition of partial
substitution, each NMCS aircraft is down due to either at least one needed
full-sub part or to a single needed no-sub part, but not to a needed com-
bination of the two types. Therefore, the order of performing the phases
is irrelevant. For each day, the number of NMCS aircraft is subtracted
from the number of surviving aircraft to yield available aircraft.
Availability is then the ratio of available to surviving aircraft. Flying
hours per available aircraft is just the daily program flying hours divided
by the number of available aircraft for the day.
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Figure 2-8. Extended PARCOM Computation Algorithm for
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2-8. CAPABILITY ASSESSMENT OF CONSTRAINED COST SOLUTION MIXES. Extended
PARCOM also generates the daily fleet availability and flying hour capa-
bility achieved with a constrained cost solution mix or with current inven-
tory. Computation logic is shown in Figure 2-9. By current inventory is
meant any user-specified inventory (with an add-on cost constraint of zero).
This is in contrast to the "required inventory" as assessed above. The
basic logic of assessment of current inventory in Extended PARCOM is the
same as in the basic PARCOM. With unconstrained cost, net demand was based
on the entire planned flying hour program being flown. For a constrained
cost or current inventory mix, some unknown (at first) number of hours will
be flown. That number must initially be estimated; and an iterative
approach, as shown in Figure 2-9, applied to determine NMCS aircraft,
availability, and achievable program flying hours. For each day, there-
fore, a starting estimate of flying hours flown is made. The starting
(first day's) estimate is the desired program flying hours. Then, net de-
mand, as based on the estimated flying hours, is computed, followed by
computation of implied NMCS aircraft (generated by the estimated flying
hours), achievable flying hours (based on aircraft available if implied
NMCS aircraft are really NMCS), and flying hours per available aircraft.
The achievable flying hours are compared with the estimated flying hours
flown. If, based on input thresholds, they are close enough, the itera-
tions stop. Iterations also stop after an input-specified number of them
have been performed. If iterations continue, the calculations are repeated
based on a new starting estimate of flying hours equal to the average of
the estimated and the achieved flying hours. After iterations for a day
are completed, the available aircraft for the day and their flying hour
potential are calculated based on the last calculation of NMCS aircraft and
on the maximum flying hour potential per aircraft per day (an input).
Processing for the next day uses a starting estimate of flying hours equal
to the program flying hours for that day or the flying hour potential of
the surviving non-NMCS aircraft on that day, whichever is smaller.

2-9. EXAMPLE. The algorithm logic described in the previous paragraphs
can be better understood through use of a manual example. The tables to
follow portray a stylized but useful hypothetical example which utilizes
only "back-of-the envelope" calculations. The tables all apply to one case
and are presented in the same sequence as the model algorithms described in
the previous paragraph.
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Figure 2-9. Extended PARCOM Computation Algorithm for Constrained
Cost/Current Inventory Capability Assessment

a. Parts Data Base. Tables 2-2 through 2-4 show a parts data base for
four part types. Recall that failure rate is in terms of failures per
flying hour, and QPA = number of parts installed per operational aircraft.
The last column of Table 2-4 is the computed repair cycle calculated from
the other data in that row; e.g., for Part 1 the repair cycle = 2 x OST +
depot repair time = 3 days. The repair cycle for a part is defined as the
average time between failure of a part and its (repaired) return to the
retail spare pool. Only the repair cycle entry will be used in succeeding
calculations because it includes the effects of the other data in Table
2-4.
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Table 2-2. Part Characteristic Data

Failure Unit Substitution
Part rate QPA cost class

(per fly ()
hour)

1 .08 1 40 Full-sub
2 .02 1 50 Full-sub
3 .06 1 400 No-sub
4 .02 1 30 No-sub

Table 2-3. Initial Stock Distribution Data

Addition to initial stnck
Part In-place Total

2 Day 3 Da 4 Day 5 initial stock

1 90 40 40 40 40 250
2 6 1 1 1 1 10
3 220 10 10 10 10 260"
4 30 0 0 0 0 30

Table 2-4. Part Repair Time Data

Depot Retail Depot Retail Repair
Part OST repair repair NRTS condemned condemned cycle

(days) time time (fraction) (fraction) (fraction) (days)
(days) (days)

1 1 1 0 1.00 0 0 3
2 0 0 3 .00 0 0 3
3 1 2 0 1.00 0 0 4
4 0 0 2 .00 0 0 2
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b. Definition of Policy. As noted in Table 2-2, Part 1 and Part 2 are
designated for the full-sub set while Part 3 and Part 4 comprise the no-sub
part set.

c. Scenario Data Base. Table 2-5 shows the scenario data for the case.
A 5-day "war" is shown. The aircraft status (deployed, lost) entries are
for the start of the associated day of the war. Thus, for example, 50 air-
craft are newly deployed at the start of day 2. By "cumulative aircraft
deployed" is meant all aircraft deployed in theater from the start of the
war through the given day. No aircraft are assumed withdrawn once deployed.
Computed "cumulative aircraft surviving" entries are defined by the differ-
ence between "cumulative aircraft deployed" and "cumulative aircraft lost."
Since, for simplicity, our example shows a zero aircraft attrition rate,
surviving aircraft are equal to deployed aircraft. The "program flying
hours" column gives the flying hour objective in terms of required program
flying hours for the fleet on each day. The last column gives the avail-
ability objective in terms of an input-specified daily minimum (fleet)
aircraft availability required each day. The input-specified "maximum
flying hours per aircraft per day" is also noted at the bottom of Table
2-5.

Table 2-5. Scenario Data

Cumulative Cumulative Cumulative Program Minimum
Day aircraft aircraft aircraft flying aircraft

deployed lost surviving hours availability

1 150 0 150 500 .10

2 200 0 200 1,000 .09

3 200 0 200 1,000 .09

4 200 0 200 1,500 .09

5 200 0 200 1,500 .09

Maximum flying hours per aircraft per day = 10.

Cost limit for constrained cost case $2,300.

Desired convergence (constrained cost) = 0.

Maximum iterations (constrained cost) = 2.
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d. Calculation of Daily Allowable NMCS Aircraft. Table 2-6 shows re-
sults of the calculation of allowable NMCS aircraft for each day. Each
result in the rightmost column is the surviving aircraft minus the larger
of:

(1) The minimum aircraft required to achieve the daily flying hour
objective, for each day, computed as "program flying hours" divided by
"maximum flying hours per aircraft per day."

(2) The minimum aircraft required to achieve the daily availability
objective, for each day, computed as the product of "surviving aircraft"
and "minimum aircraft availability." Component calculations for the first
day, using the data of Table 2-5, are shown.

Table 2-6. Calculation of Allowable NMCS Aircraft

Minimum aircraft requiredDay iAllowable

Flying hour I Availability NMCS acft
objective objective

1 500/10 = 50 150*.10 = 15 150-50 = 100

2 100 18 100

3 100 18 100

4 150 18 50

5 150 18 50

e. Unconstrained Cost Residual Requirement. The full set of algorithmic
calculations is too complex to represent. The Extended PARCOM algorithm
consists of calculation and cost comparison of a large number of basic
PARCOM full-substitution and no-substitution solutions using the full-sub
and the no-sub part sets, respectively. However, two of these solutions
for one value of AF and the consequent values of AN (see Figure 2-4) which
serve as the base of the Extended PARCOM solution are illustrated below.
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(1) The full-sub solution with zero allowed stockouts (AF = 0) is
illustrated in Tables 2-7 and 2-8 for those parts in the full-sub set.
Each "cumulative net demand" entry is just the "cumulative failures" minus
the sum of the "cumulative returning repairs" and the cumulative initial
stock distributed (from Table 2-3). "Cumulative failures" is based on the
program hours being flown and is computed by accumulating (over days) the
product of failure rate, QPA, and program flying hours for each day (as
taken from Tables 2-2 and 2-5). The "cumulative returning repairs" entries
are the "cumulative failures" entries lagged by 3 days (the repair cycle
from Table 2-4). Any condemnations (our case has none) would have to be
deducted from the lagged failures. If R is the length of the repair cycle
for a part (see Table 2-4), Extended PARCOM treats all noncondemned failures
occurring by the start of day n as being returned to the retail spare pool
at the start of day n + R. If a part has both a depot repair cycle and a
retail repair cycle, Extended PARCOM would partition repairs over the two
cycles. In our simplified example, Part 1 has only a depot repair cycle of
3 days while Part 2 has only a retail repair cycle of 3 days. The "day
requirement" is calculated as the larger of zero and (cumulative net demand
minus allowable stockouts). Since this case has a zero allowed stockout,
the day requirement is equal to the cumulative net demand. The overall
requirement for each part is determined as the largest value (over days) of
the "day requirement" entries. It is circled in each table. Component
calculations are based on the data of Tables 2-2 through 2-6 and are shown
for the first day and, partly, for the last day. Because allowed stockouts
- 0 for this case, the solution shown is also an "NMCS = 0" solution in
basic PARCOM.

Table 2-7. Unconstrained Cost Residual Requirement with
Full-Substitution, Allowed Stockouts = 0 (Part 1)

C umulative Cumulative Cumulative I Cumulative
Day failures returning initial stk net demand

repairs distributed (= day rqmt)

1 .08*500=40 0 90 max (0,40-90) = 0

2 120 0 130 0

3 200 0 170 30

4 320 40 210 70

5 440 120 250 440-370 "
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Table 2-8. Unconstrained Cost Residual Requirement with

Full Substitution, Allowed Stockouts = 0 (Part 2)

Cumulative Cumulative Cumulative Cumulative
Day failures returning initial stk net demand

repairs distributed ( day rqmt)

1 .02*500=12 0 6 max (0, 10-6) 4

2 0 7 23

3 0 8 42

4 30 10 9 61

5 Ii 30 10 110-40 < D

(2) The no-sub solution from basic PARCOM is shown in Tables 2-9 and
2-10 for those parts in the no-sub set. The tables are presented in the
required sequence of computations, i.e., the more expensive no-sub part
(Part 3) is processed first. The "cumulative net demand" is computed in
the same way as for Part I and Part 2 above. The day requirement is just
the cumulative net demand (the shortage on that day) minus the allowable
stockout (the allowed shortage) for that day (but not less than zero).
Under no substitution, daily allowed stockout is equal to daily allowable
NMCS aircraft (computed in Table 2-6). The overall Part 3 requirement is
the circled largest day requirement. The Part 3 requirement is treated as
"purchased" during further processing (for other no-sub part requirements).
Table 2-10 shows the calculation of the next no-sub part requirement which
must be for the next most expensive no-sub part (i.e., Part 4 in our
example). The purchase of the Part 3 requirement augments the initial
inventory for that part. Therefore, the old cumulative net demand for Part
3 in Table 2-9 is reduced by the purchased requirement for that part to
generate the new cumulative net demand for that part. Since the computed
requirement was zero, the new cumulative net demand for Part 3 equals the
old cumulative net demand in this example. The new cumulative net demand
for Part 3 is also the number of stockouts which must be allocated to that
part. For a no-substitution policy, the total allowed stockout consists of
the summed stockouts over all parts treated. For each day, the cumulative
net demand for Part 3 acts as a "lock" or "claimant" on the same number of
stockouts in the original allowable stockout. Requirements for Part 4 can
only be based on the unallocated allowable stockout, tabulated in Table
2-10, which is the original allowed stockout minus all "claimant" stockouts
(net demands) from parts already processed (from Part 3 in this example).
Since the Part 4 requirement is not yet "purchased" (it is being computed),
the cumulative net demand entries for Part 4 in Table 2-10 are computed in
the same manner as in Tables 2-7 and 2-8, using the initial stock distri-
bution of Table 2-3. The day requirement in Table 2-10 is calculated as
the cumulative net demand for Part 4 minus the unallocated allowable
stockout.
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As before, the overall requirement (circled) is the largest of the day
requirements. The Part 4 requirement would be assumed purchased, and the
process would be continued with less expensive no-sub parts (if any). Each
successive calculation would use an unallocated allowable stockout equal to
the original allowable stockout reduced by the sum total of allocated stock-
outs reflected in purchases of parts already processed.

Table 2-9. Unconstrained Cost Residual Requirement
with No Substitution (Part 3)

Cum Cum Cum
Cum return init net Allowed Day

Day failures repairs stock demand stockout rqmt

1 30 0 220 0 100 0

2 90 0 230 0 100 0

3 150 0 240 0 100 0

4 240 0 250 0 50 0

5 330 30 260 40 50 CD

Table 2-10. Unconstrained Cost Residual Requirement with
No Substitution (Part 4)

Part 3 (new Cumulative net Unallocated
cum net demand allowable Day

Day demand) (Part 4) stockouts rqmt

1 0 0 100-0 100 0

2 0 0 100-0 =100 0

3 0 10 100-0 =100 0

4 0 20 50-0 = 50 0

5 40-0 : 40 30 50-40 = 10 30-10 =(Z)
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(3) After the above solutions are computed, they become tha basis for
the partial-substitution algorithm calculations for Day 5 shown in Table
2-11. The following comments apply:

(a) To simplify computations, the only combinations (AF, AN) shown
are multiples of 10. Since, from Table 2-6, total allowed NMCS aircraft on
Day 5 from all parts must equal 50, the sum of AF and AN in Table 2-11 must
be 50.

(b) For AF = 0 on Day 5, the solution for the full-sub part set is
70 for Part 1 and 70 for Part 2 (Tables 2-7 and 2-8, respectively). These
are also the requirements for these parts under an "NMCS = 0" policy in
basic PARCOM.

(c) For values of AF greater than 0, solutions for the full-sub
parts set are obtained by subtracting AF x QPA (= AF since QPA = 1 in this
example) units from each part requirement in the "AF = 0" solution (since
each reduction of parts stock by its QPA units creates QPA backorders which,
in turn, correspond to one NMCS aircraft).

(d) The no-sub solution for AN (allowed NMCS aircraft for the no-
sub set) = 50 on Day 5 is computed in Tables 2-9 and 2-10. For AN less
than 50, a no-sub solution is obtained, as seen in Table 2-11, by adding
(50 -AN) units to the computed stock requirement for the cheapest item(s)
in the "AN = 50" solution in the following manner. Units are added first
to the computed requirement for the cheapest part, up to the level of cumu-
lative net demand for that part, after which further units are added to the
computed requirement for the next cheapest part, in the same manner. Using
this technique, each increase of one unit eliminates a backorder and cor-
responds to one less NMCS aircraft.

(e) The minimum combined (total) solution cost ($6,300) is marked
in Table 2-11. The combined parts requirement for the associated (AF, AN)
combination is the day requirement for Day 5. If (as assumed in this
example) Day 5 has the largest day requirement, then that day requirement
is also the overall minimum cost solution for our partial-substitution
example.
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Table 2-11. Unconstrained Cost Residual Requirement
Calculations for Day 5

Full-sub No-sub Combined
Combined AF solution Cost AN solution Cost solution
solution pt 1/pt 2 () pt 3/pt 4 (S) cost

$40/$50 S400/$30 (S)

1 0 70/70 6,300 50 0/20 600 6,900

2 10 60/60 5,400 40 0/30 900 CD

3 20 50/50 4,500 40 10/30 4,900 9,406

4 30 40/40 3,600 20 20/30 8,900 12,500

5 40 30/30 2,700 10 30/30 12,900 15,600

6 50 20/20 1,800 0 40/30 16,900 13,700

Minimum cost solution Pt 1 Pt 2 Pt 3 Pt 4

60 60 0 30
(assuming Day 5 has max day requirement).

f. Capability Assessment of the Unconstrained Cost Solution. Tables
2-12a and b shows the Extended PARCOM capability assessment calculation of
the effects of stocking the requirements computed in Table 2-11. Each
day's calculations entail a full-sub assessment phase and a no-sub
assessment phase, operating on the full-sub part set (Parts 1 and 2) and
the no-sub part set (Parts 3 and 4), respectively. During the full-sub
phase, NMCS aircraft from failed full-sub parts is determined as the larger
of the (cumulative net demand/QPA) entries over Parts I and 2, where
cumulative net demand is based on initial inventory as augmented by the
computed requirement from Table 2-11. Therefore, the entries for Parts I
and 2 consist of the cumulative net demand entries from Tables 2-7 and 2-3
reduced by the value of the computed requirements. During the no-sub
phase, NMCS aircraft from failed no-sub parts are determined as the sum of
the cumulative net demand entries for Parts 3 and 4, where cumulative net
demand is based on initial inventory as augmented by the computed
requirements. Under the assumed definition of partial substitution, each
NMCS aircraft is "down" due to either at least one needed full-sub part or
a single needed no-sub part, but not to a needed combination of the two
types. Therefore, the order of performing the phases is irrelevant. On
each day, after the two NMCS aircraft calculation phases are completed, the
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sum of the two results yields the total NMCS aircraft for the day (Table 2-
12b). This value divided by surviving aircraft on that day determines the
fraction NMCS. Subtracting this fraction NMCS from 1.00 yields aircraft
availability for the day. Flying hours per (available) aircraft per day
are calculated by dividing the program flying hours for each day (see Table
2-5) by the number of available aircraft on that day. Average availability
is constructed by weighting daily availabilities by the daily surviving
aircraft. Average flying hours per (available) aircraft per day are
weighted by the available aircraft on each day.

Table 2-12a. Capability Assessment for Unconstrained
Cost Residual Requirementa

Cum net Cum net Cu. net Cum net NMCS
Day Phaseb demand/QPA deuand/QPA demand demand aircraft

Part i Part 2 Part 3 Part 4

FS 0 0 .... 0
NS .... 0 0 0

2 FS 0 0 .... 0
NS .... 0 0 0

3 FS 0 0 .... 0
NS .... 0 0 0

4 FS 70-60=10 61-60=1 .... 10
NS .... 0 0 0

5 FS 70-60=10 0 .... 10
NS .... 40 0 40

aResidual requirement (60,60,0,30) is added to initial war reserve
stock.

bFS = Full-sub phase (processes full-sub part set)
NS = No-sub phase (processes no-sub part set)
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Table 2-12b. Capability Assessment for Unconstrained m
Cost Residual Requirement

Total Program

Day NMCS Surviving Aircraft flying
aircraft aircraft availability hours/acft/day

1 0 150 1.00 3.3

2 0 200 1.00 5.0

3 0 200 1.00 5.0

4 10+0=10 200 190/200=.95 7.9

5 10+40=50 200 .75 10.0

Average availability = .94

Average flying hours/aircraft/day = 6.2

g. Capability Assessment of Current Inventory/Constrained Cost Case.
Since the same algorithm applies to capability assessment of current
inventory and of a constrained cost solution, only assessment of current
inventory will be detailed here. Tables 2-13a, b, and c show the calcu-
lations for this case. As before, calculation of daily NMCS aircraft
is done in two phases. Now, however, each phase of each day employs a
series of iterative calculations, as explained in paragraph 2-8, beginning
with an "estimated flying hours flown" and, based on that estimate, calcu-
lating an "achieved flying hours" value. Iterations continue until esti- I
mated and achieved flying hours are close together or until a specified
number of iterations have been performed. Some essential explanatory
comments follow the tables.
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Table 2-13a. Capability Assessment of Current Inventory

jEst fly Cum net ICu, net Cum net Cia. net INMCS
Day Iteration Phase hrs dmd/QPA dmd/QPA demand demand acft

Part 1 Part 2 Part 3 Part 4

1 1 FS 500 0 4 -- -- 4
1 NS 500 -- -- 0 0 0

2 1 FS 1,000 0 23 -- -- 23
1 NS 1,000 0 -- 0 0 0

3 1 FS 1,000 0 42 -- -- 42
1 NS 1,000 -- -- 0 10 10

4 1 FS 1,500 70 61 -- -- 70
1 NS 1,500 -- -- 0 20 20
2 FS 1,300 54 57 -- -- 57
2 NS 1,300 -- -- 0 16 16

5 1 FS 1,270 36 61 -- -- 61
1 NS 1,270 -- -- 14 21 35
2 FS 1,165 27 59 -- -- 59
2 NS 1,165 -- -- 8 19 27

Table 2-13b. Capability Assessment of Current Inventory

Total Avail Achieved (EFH-AFH)/
Day Itera- NMCS aircraft flying hrs (average day FHP)a

tion aircraft -

1 1 4 146 500 0

2 1 23 177 1,000 0

3 1 52 148 1,000 0

4 1 90 110 1,100 .36
2 73 127 1,270 .03

5 1 96 104 1,040 .21
2 86 114 1,140 .02

aAverage flying hour program (FHP) : 1,100 flying hrs/day.
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Table 2-13c. Capability Assessment of Current Inventory

Day Survivinga Aircraft Fraction Program
aircraft avail flying program flying

achieved hrs/acft/day

1 150 .97 1.00 3.4

2 200 .88 1.00 5.6

3 200 .74 1.00 6.8

4 200 .63 .85 10.0

5 200 .57 .76 10.0

aFrom the scenario data (Table 2-5).

(1) Estimated flying hours on the first iteration of each day are
equal to the daily program hours (Table 2-5) or the flying hour potential
of surviving non-NMCS aircraft, whichever is smaller. Surviving non-NMCS
aircraft are the difference between cumulative aircraft surviving (Table
2-5) and the total NMCS aircraft computed on the last iteration of the pre-
ceding page. The associated flying hour potential is the product of this
difference and the maximum flying hours/aircraft/day from Table 2-5.

(2) The cumulative net demand entries in Table 2-13a are calculated
based on the estimated flying hours of each day and iteration. Thus, as
long as estimated flying hours equal the flying program these values are
identical to the cumulative net demand entries of Tables 2-7 through 2-10
(which are based on the program hours). This applies through Day 3 in the
example. Entries for subsequent days can be determined by subtracting
(failure rate x cumulative flying hour deficit) from the appropriate entry
in Tables 2-7 through 2-10. For example, on iteration 2 of Day 4, the
estimate is 1,300 program hours, representing a deficit of 200 hours from
the daily program. Thus, the associated cumulative net demand entry for
Part 1 is 200 x .08 = 16 less than the cumulative demand entry (70) of
Table 2-7. Similarly, the Part 2 entry is 200 x .02 = 4 less than the Day
4 net demand entry (61) of Table 2-8. On Day 5, iteration 2, the cumula-
tive flying hour deficit is the sum of the deficits from the last itera-
tions for Days 4 and 5, viz (1,500 -1,300) + (1,500 - 1,165) = 535 hours.
The above adjustment technique is a short-cut which yields the same answer
as direct calculation.
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(3) The "NMCS aircraft" column of Table 2-13a is just the larger of
the "cum net demand/QPA" values for the full-sub set and phase, and is the
sum of the "cum net demand" entries for the no-sub set and phase.

(4) "Total NMCS aircraft" in Table 2-13b is just the sum of the NMCS
aircraft from each phase.

(5) Available aircraft are computed as (surviving aircraft - total
NMCS aircraft), where surviving aircraft is from the scenario data (Table
2-5).

(6) Achieved daily flying hours is just the smaller of (avail acft x
10) and the daily flying program. Recall that maximum flying hours/acft/
day = 10.

(1) Program flying hours/acft/day is, from Table 2-13c, the quotient
of the achieved flying hours and the available aircraft.

(8) The (EFH-AFH)/(avg daily FHP) column of Table 2-13b is a
"closeness measure." EFH denotes estimated flying hours while AFH denotes
achieved flying hours. Their difference is divided by the average program
flying hours per day for the scenario. If this is small enough, iterations
terminate. Since Table 2-5 specified "desired convergence = 0," estimated
flying hours must equal achieved flying hours in order for iterations to
terminate due to closeness. When EFH does not equal AFH, daily interations
continue up to the maximum iteration limit (2) specified in Table 2-5. If
iterations continue, the average of estimated and achieved flying hours for
this iteration becomes the estimated flying hours for the next iteration.
Thus, (1,500 + 1,100)/2 = 1,300 hours is the estimated flying hours for
iteration 2 of Day 4.

(9) Daily aircraft availability in Table 2-13c is calculated as the
ratio of computed available aircraft (from the last daily iteration of the
previous section of the table (2-13b) and surviving aircraft. Daily
fraction flying program achieved is the achieved daily flying hours (from
the last iteration) divided by the program hours.

h. Constrained Cost Residual Requirement Solution. Two algorithms are
applied, and the better solution (in terms of flying hour productivity) is
chosen. The starting base for each algorithm is the unconstrained cost
solution (Table 2-11). From Table 2-5, the residual cost limit is $2,300.
The complete calculations for the example case are too complex to represent
here; however, the following steps illustrate algorithm application:

(1) Algorithm 1 (para 2-6a) first applies the constrained cost al-
gorithm of basic PARCOM (para 2-5) to the no-sub parts in the unconstrained
cost solution using the input cost limit ($2,300). Any money "left over"
is applied to buy a cost-effective slice of the full-sub parts in the un-
constrained cost solution. Since the cost limit exceeds the price of the
no-sub part set in the example unconstrained cost solution ($900 = 0 x 400
+ 30 x 30), the basic PARCOM no-sub solution is the entire no-sub solution
set, and $1,400 is left over to buy full-sub parts. To obtain a cost-
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effective slice from this, Table 2-14 is used. The "full-sub parts" column
shows, for each day, the cost of the full-sub parts in the total uncon-
strained cost requirements solution for the scenario truncated at that day.
Extended PARCOM internally operates with this table. Such a "dollar vs
day" table shows the full-sub portion of total requirements cost through
each day. From the table, the day with associated full-sub parts cost
closest to (but no more than) the money left over ($1,400) is Day 4, with a
full-sub cost of $1,350. Extended PARCOM then generates a standard uncon-
strained cost solution (as in Table 2-11) for the example with a 4-day
scenario. The full-sub parts in that solution are extracted and merged
with the no-sub parts found earlier. The resulting merged solution is
shown in Table 2-15. Extended PARCOM then applies the capability assess-
ment algorithm for current inventory/constrained cost to generate the fleet
capability assessment resulting from adding the algorithm 1 solution to
current inventory. The resulting average fraction flying program achieved
(.947) is noted for later use.

(2) Algorithm 2 (Figure 2-7) is similar to the second phase of
algorithm 1 except that it operates on all parts. Table 2-14 shows the
residual requirement costs (all parts) through each day. Day 4 is the day
for which the associated cost ($1,950) is closest to (but does not exceed)
the input cost limit ($2,300). Extended PARCOM then generates a standard
unconstrained cost solution for the example with a 4-day scenario. That
solution (shown in Table 2-16) is the algorithm 2 solution. A capability -
assessment is again done, but with the algorithm 2 requirement added to
current inventory. The resulting average fraction flying program achieved
is .946 of the required program.

Table 2-14. Residual Requirement Costs Through Given Day

Day Full-substitution No-substitution I All parts

I parts ()parts ($) M 5

0 0 0

2 0 0 0

3 0 0 0

4 1,350 600 1,950

5 5,400 900 6,300
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Table 2-15. Algorithm 1 Constrained Cost Solution

Full substitution ]No substitution i..

Part Requirement Part Requirement

1 20 3 0

2 11 4 30

Table 2-16. Algorithm 2 Constrained Cost Solution

Full substitution No substitution

Part Requirement Part Requirement

1 20 3 0

2 11 4 20

(3) The solution yielding the higher average fraction flying program
achieved is then selected as the overall solution. For the example, the
algorithm 1 solution is chosen as the final solution. The already-computed
algorithm 1 capability assessment then applies.

(4) Note that the solutions generally only approximate the input cost

limit. The approximation is necessary because the full-sub part require-
ments are determined by incrementing over whole (i.e., nonfractional) days
of flying program sustainability. For very small problems, such as in the
example, the approximation may be poor in dollar terms. However, the solu-
tion cost is usually closer to the cost limit in large problems. In all
cases, the difference between the solution cost and the cost limit must be
less than a single extra day of flying program sustainability.
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CHAPTER 3

OPERATIONAL CONSIDERATIONS AND CAVEATS

3-1. CASE OBJECTIVES. The user can specify a flying hour objective in
conjunction with an aircraft availability objective. For each of these,
one of two subobjectives is selected. The associated case types are noted
below.

a. Maximizing Cumulative Flying Hours Achieved. This flying hour ob-
jective is always operating when running a constrained cost case. It
entails the direct determination of the parts mix which will yield the
greatest number of achieved flying hours for a specified cost limit. The
flying hours achieved will be less than the desired flying hour program if
the cost limit is less than the cost of the unconstrained cost solution
mix.

b. Maximizing Consecutive Daily Program Flying Hours Achieved. This
flying hour objective is relevant only to constrained cost cases since, for
unconstrained cost cases, achieved flying hours = program flying hours.
Obtaining a solution with this objective is a two-stage process. First,
the user runs Extended PARCOM in an unconstrained cost mode for the full
wartime period. The output list from that run shows, for each day, the
cumulative cost of the add-on parts that would have been required if the
war had been truncated at that day. D, the last day on that list for which
the associated cost is less than or equal to the cost limit of the con-
strained cost case, is then the maximum number of consecutive days of 100
percent flying program sustainability with "cost limit" spares dollars.
Next, to get the solution mix associated with D, Extended PARCOM is rerun,
in the unconstrained cost mode, with a truncated war of D days length.

c. Minimum Specified Daily Aircraft Availability. This objective is in
addition to any flying hour objective and is operative in all cases. The
availability objective may increase the demand for available aircraft be-
yond those required to achieve the flying program. The input availability
constraints are, as described previously, used to calculate daily allowed
NMCS aircraft, which, in turn, are used in all case calculations.

d. No Specified Aircraft Availability. Extended PARCOM must always
read in values for minimum daily aircraft availability objectives. How-
ever, entering blank or zero equates to not specifying an availability
objective.

3-1
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3-2. CAPABILITY ASSESSMENT. Normally, Extended PARCOM capability assess-
ments are performed after add-on requirements are determined for both un-
constrained and constrained cost cases. In the unconstrained cost cases,
flying hour and availability goals are fully met, so the assessed achieve-
ments are simply the same as the goals. However, average availability over
the course of the war, which cannot be input as a goal, is also determined.
For constrained cost cases, days of sustainability, fraction of daily and
total flying hour program achieved, and daily and average aircraft avail-
abilities are determined. At times, however, it is also desirable to be
able to assess the degree to which an aircraft fleet, with its current or
some other starting inventory (and no add-ons), can meet specified flying
or availability goals. This can be done in Extended PARCOM for a variety
of user-specified partial-substitution replacement policies. An assessment
under the policy specified for requirements cases is always generated.
However, the user may define a number of other partial-substitution poli-
cies for which individual current inventory capability assessments are
desired from a single model "run." The partial-substitution policies are
specified in terms of the partition of the parts data base into full-sub
and no-sub part sets.
3-3. IMPACT OF PARTS DISTRIBUTION OVER TIME. The distribution of parts

over time, as opposed to front loading of stocks, has no effect on Extended
PARCOM results if all initial assets reach retail before they are required
(as replacements). An ideally efficient stockage and transportation system
will achieve this. Parts distribution over time may effect an increase in
requirements, relative to front loading, if initial assets are sufficiently

delayed so that they do not arrive in retail before all retail stocks are
drawn down. In effect, such delayed assets may have their usefulness
negated because they are in the wrong place at the wrong time. Similarly,
the effect of such delays on capability assessment of current inventory may
be a decrease in the period over which the flying program can be contin-
uously sustained.

3-4. CAVEATS AND LIMITATIONS. The principal caveats and limitations on

use of the Extended PARCOM Model, as applied in the study, are discussed
below. Program modification and/or restructuring is required to extend
model capabilities beyond the cited limits.

a. Number of Part Types Processed. The Extended PARCOM Model version
demonstrated at the US Army Concepts Analysis Agency (CAA) can process at
most 300 different part types. Simple (but memory consuming) modifications
to the structure of the program can significantly increase this capacity.

b. Restrictive Partial-Substitution Policy Definition. Extended PARCOM
only treats one concept of partial substitution. Other concepts may not be
adaptable to the model methodology. The deterministic (as opposed to
stochastic) nature of the model limits the range of processes which can be
"added on."

3-2

.. .- -",- -",.-I--.-",- "..--.-, . ,- - - - . -_



CAA-D-85-3

c. Only Two Centralized Supply Levels. Extended PARCOM shares the
Overview Model "world view" of a retail level and a wholesale level. With
full substitution, each level has full cross-leveling (lateral transfer-

ability) of parts.

d. No Indenture Levels. Part types in the Extended PARCOM (and
Overview) data base are nonoverlapping modular units, i.e., no part is a
subcomponent of another listed part type. Use of indentured data is not
processable in Extended PARCOM.

e. No Direct Maintenance Modeling. As with Overview, Extended PARCOM
treats maintenance only indirectly, by incorporation into the repair time
or by using an aircraft deployment/attrition data base, which is adjusted
for aircraft down ("lost") due to maintenance constraints. Such adjust-
ments could be based on results of a separate high-resolution simulation
model which previously processed a "slice" of the scenario.

f. No Stochastic Results. All Extended PARCOM results are "expected
value." Neither input nor results have variable probabilistic aspects
(e.g., confidence levels). Safety levels would have to be treated sep-
arately as an add-on to Extended PARCOM quantities. However, use of
expected values is meaningful for comparisons and parametric evaluations.
Methodology for incorporating stochastic considerations into Extended
PARCOM would be complex. Conversion of the model into a stochastic
simulation could entail high risk for an uncertain payoff.

3-3
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CHAPTER 4

POTENTIAL PROGRAM MODIFICATION

4-1. NODULE FUNCTIONS. Figure 4-1 shows the main and subprogram modules
of Extended PARCOM. The subprograms consist of seven subroutines and one
function. A summary of operational purpose is given below for each module.
Details of module operations can be read in the commented FORTRAN code for
Extended PARCOM presented in Appendix A.

Subroutine DIST

Distributes initial
stock over time

Subroutine CCLIST

Prints constr cost
Subroutine CCCAP Main Program rqmts solution

Read data,
Cmputes capability call subroutines,
assessment for constr compute constr costcost solution and rqmt and capability Subroutine NXC
for current inventory assessment (curr inv)

- Finds subscript of
largest member
of an array

Subroutine UCCAP Subrutine UCRQPS

Computes capability Computes, prints
assessment for unconstr unconstr cost rqmt
cost solution solution

Function SR Subroutine NCRNC

Computes Computes no-sub
cumulative net rqmt solution for
demand for part no-sub part set

Figure 4-1. Extended PARCOM Subprogram Modules

4-1
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a. Main Program. The Extended PARCOM main program:

(1) Reads in all part and scenario data.

(2) Prints summaries of the part and scenario data input.

(3) Calls subroutine MAXC to order the part data base by part unit
cost.

(4) Calls subroutine DIST to distribute initial stock over time.

(5) Calls subroutine UCRQPS to compute requirements and costs for the
unconstrained cost case.

(6) Calls subroutine UCCAP to compute capability assessment of the
unconstrained cost solution mix.

(7) Computes requirements and costs for the constrained cost case.

(8) Calls subroutine CCLIST to print the constrained cost solution.

(9) Calls subroutine CCCAP to compute capability assessment for the
constrained cost solution.

(10) Calls subroutine CCCAP to compute capability assessment of
current inventory with various user-specified partial-substitution
policies.

b. Subroutine UCRQPS. Subroutine UCRQPS is called only by the main
program. It computes and prints the least-cost requirements mix of spare
parts needed to achieve the case objective, given unconstrained funds. In
addition to computing the unconstrained cost requirement, the subroutine
operation is a part of the constrained cost requirements algorithm in the
main program. Subroutine UCRQPS calls:

(1) Subroutine NCRNC which computes unconstrained cost no-sub
requirements solutions over only the no-sub part set. These solutions are
used by the partial-substitution requirements algorithm. S

(2) Function SR which is used to compute cumulative net demand for
each part.

(3) Subroutine MAXC which is used to order computed requirements
either in order of part unit cost or in order of amount of requirement. -

c. Subroutine UCCAP. Subroutine UCCAP is called by the main program
and calls function SR. It computes fleet capability (average availability,
average program flying hours/aircraft/day) based on the unconstrained cost
solution being stocked in the war reserve.

4-2
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d. Subroutine CCCAP. Subroutine CCCAP is called by the main program
and calls function SR. It computes fleet capability assessment based on
the constrained cost solution being stocked in the war reserve. It is also
called by the main program to compute capability assessments of current
inventory for a series of user-specified partial-substitution policies.

e. Subroutine CCLIST. Subroutine CCLIST is called by the main program
to print the constrained cost requirements solution. It calls subroutine
MAXC for use in ordering the requirements list.

f. Subroutine DIST. Subroutine DIST is called by the main program and
calls no external routines. It distributes the initial spares stock of a
part type over a user-specified series of 5-day intervals.

g. Subroutine MAXC. Subroutine MAXC is called by the main program, by
subroutine UCRQPS, and by subroutine CCLIST. It calls no external routines.
This subroutine finds the largest member of a subscripted array. It is
useful in rank-ordering a list according to the numeric value of a list
attribute.

h. Subroutine NCRNC. Subroutine NCRNC is called by subroutine UCRQPS
and calls function SR. It calculates a basic PARCOM unconstrained cost
requirements solution for a no-substitution replacement policy. Its opera-
tion is an element of the Extended PARCOM partial-substitution requirements
algorithm.

i. Function SR. Function SR is called by subroutine UCRQPS, by sub-
routine NCRNC, by subroutine UCCAP, and by subroutine CCCAP. No external
routines are called. This function calculates the cumulative net demand
through a specified day for a specified part based on a specified flying
program. A zero initial inventory is assumed in this calculation.

4-2. ARRAY STORAGE. Definitions and sizes of Extended PARCOM array
variables are given in the comments of the program code displayed in
Appendix A. The types of arrays are local, as defined by DIMENSION
statements, common, as defined by unlabeled COMMON, and character, as
defined by CHARACTER declarations. Character variables occupy four words
per entry in Extended PARCOM while other arrays require only one word per
entry. During execution on the Sperry 1100/82 computer, Extended PARCOM
occupies 47,000 words of memory.

4-3. EXTENSION OF DAY LIMIT. In the Extended PARCOM version delivered by
CAA, 17 single-subscript arrays and 2 double-subscript arrays are defined
in terms of the maximum number of days in the scenario. The current limit
is 120 days. Those arrays of size 120 may be increased in size (through
user reprograming) to the scenario length desired insofar as computer
memory permits. The arrays associated with the day limit, their dimen-
sions, and the routines defining them are listed in Table 4-1.
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J

Table 4-1. Extended PARCOM Arrays with a Day Limit Dimension

Array Routine Array Routine Array Routine

AC(120) COMMON DCOSTI(120) COMMON FHR(120) COMMON

ALLOW1(120) COMMON DCOSTF(120) COMMON IFHC(120) COMMON

ALLOWB(120) COMMON FHA(120) COMMON RNC(120) COMMON

ALR(120) Main FHNC(120) CCCAP SM(120,100) COMMON

ASURV(120) COMMON FHNZ(120) CCCAP SUMB(120) COMMON

AVM(120) COMMON FHPAPD(3,120) COMMON SUMBZ(120) NCRNC
SUMP(120) NCRNC

.1

4-4. EXTENSION OF TOTAL PARTS LIMIT. In the Extended PARCOM version
delivered by CAA, 37 single-subscript arrays and 1 double-subscript array
are defined in terms of the maximum number of parts to be processed. The
current limit is 300 parts. Those arrays of size 300 may be increased in
size (through user reprograming) to any limit permitted by computer memory.
The arrays associated with the parts limit and the routines defining them
are shown in Table 4-2.

4-5. CAVEATS. If the day and/or parts limits are increased, the process-
ing time required for Extended PARCOM requirements run execution increases
by at least the product of the two limit multipliers, i.e., doubling the
day limit and the part limit will at least quadruple processing time. The
reader should note that capability assessments without requirements calcu-
lations (a user option) are much faster than executions with requirements
calculations.
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Table 4-2. Extended PARCOM Arrays with a Parts Limit Dimension

Array Routine 7 Array Routine Array Routine

ADESC(300) COMMON DCY(300) COMMON PTDEP(300,24) COMMON

AMSN(300) COMMON DF(300) COMMON QPA(300) COMMON

BC(300) Main DMD(300) COMMON RNCS(300) COMMON

BCY(300) COMMON DMDT(300) CCCAP SRMAX1(300) COMMON

BF(300) COMMON DOO(300) COMMON STK(300) COMMON

CDMDA(300) COMMON DSER(300) Main TRNCS(300) COMMON

CF(300) COMMON DUNSER(300) Main TSTK(300) COMMON

CLASS(300) Main FR(300) Main RMIN(300) UCRQPS

CNCS(300) COMMON IFS(300) COMMON WRES(300) Main

COST(300) COMMON INS(300) COMMON WRESU(300) Main

CRNCS(300) COMMON IRC(300) COMMON XRNCS(300) Main

DAY1D(300) Main IRO(300) COMMON ZNRT(300) Main

DC(300) Main OST(300) Main

4-5
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APPENDIX A

EXTENDED PARCOM PROGRAM SOURCE CODE

MAIN PROGRAM pages A-3 thru A-20

SUBROUTINE CCCAP pages A-21 thru A-25

SUBROUTINE CCL 1ST pages A-27 thru A-29

SUBROUTINE DIST pages A-31 and A-32

SUBROUTINE MAXC page A-33

SUBROUTINE NCRNCT pages A-35 thru A-37

SUBROUTINE UCCAP pages A-39 titru A-42

SUBROUTINE UCRQPS pages A-43 thru A-48

FUNCTION SR pages A-49 and A-50
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MAIN PROGRAM

I C NAME: PARCOM-x TYPE: "AIN PROGRAM
2 C
3 C dRITTEN BY: WALTER BAUMANAUTOVON -295-1662
4 C AT: US ARMYV CAA/6120 WOODMONT AVEBETHESDAWO 201M
5 C - -
6 C PURPOSE, THE PtRCOM-X (PARTS REQUIREMENTS AND COST MOOEL-EXTENOED IZIS USED
7 C TO GENEqATE COST EFFECTIVE MIXES OF SPARE PARTS REQUIRED TO ACHIEVE A
a C FLYING PROGRAM/AVAILABILITY OBJECTIVE UNDER A USER-SPECIFIED
9 C -PART REPLACEMENT POLICY (EITHER FULLPARTIAL OR NO SUBSTITUTIONS

10 C -(PURCHASES COST CONSTRAINT
11 C
12 C IN ADOITION,TME PROGRAM ALLOWS THE CAPABILITY ASSESSMENT OF AN AIRCRAFT
13 C FLEET BASED ON A USER-SPECIFIED SPARES INVENTORY APPLIED UNDER A
i C VARIETY OF USER-SPECIFIED PARTS REPLACEMENT POLICIES
1S C
16 C ARGUMENTS: NOT APPLICABLE
1? C
18 C CALLED BY: NOT APPLICABLE
19 C
20 C CALLS
21 C -SUBROUTINE MAXCt SELECTS LARGEST SUBSCRIPT OF AN ARRAY. USED TO
2 C ORDER PART TYPES IN DECREASING ORDER OF UNIT COST.
23 C -SURROUTINE CCCAP? PERFORMS A FLEET CAPABILITY ASSESSMENT BASED ON1
2N C A SPARES STOCK EQUAL TO THE CONSTRAINED COST SOLUTION
2s C ANDIOR CURRENT INVENTORY
2t C -SUBROUTINE CLj Tz PRINTS jL ECTED CONSTRAIN COST SOLUTIONS
2 F -SUIROUT NME~ I DISTRIBUTS PARTS TOTHEATER OVER i-DAY INTERVALS
28 C -SUBROUTINE UCROPS: COMPUTES A COST-EFFECTIVE REQUIREMENTS MIX BASED
29 C ON THE UNCONSTRAINED COST SOLUTION BEING STOCKED
30 C -SUBROUTINE UCCAP: COMPUTES FLEET CAPABILITY ASSESSMENT BASED
31 C ON THE UNCONSTRAINED COST SOLUTION BEING STOCKED
32 C
33 C FILES USED : INPUT - UNIT 10 (PARTS DATAS
3M C - UNIT 11 (SCENARIO DATAI
3S COUTPUT - UNIT 6 IPRINTI36 1

37 C
38 C LOCAL APRAYS

* 39 C
- MO. C

- N1 C NAME DIMENSION TYPE DESCRIPTION42

4 M3 C ALRI)J 120 REAL MR ACFT LOSTIATTRITION) ON DAY I
14 4 C
It S C ANiI) 61 REAL AC AVAILABILITY CONSTRAINT FOR I-TH
"C'DAY INTERVAL*NI .E&MINIMUM REQUIRD ACFT

* N7 C AVAILAILIYII-T DAY INEVAL

49 C AMSNIJI 300 CHAR IDENTIFICATION NRINSNI OF SPARE PART J -.

SO C
51 C lClJI 300 REAL BASEIRETAILI CONDEMNATION RATE Of PART J
52 C I:FRACTION FAILURES *JUNKED' AT RETAIL LEVEL)
53 C
5" C CLASSIJI 300 REAL IDENTIFYING LABEL FOR PART SET WHICH PART J
55 C BELONGS TO *#EITHER FULL-SUB OR NO-SUB)
56 C
5 7 c DAYIDJ 300 REAL AMOUNT OF ASL/PLL STOCK FOR PART J WHICH
Ds IS IN-PLACE ON DAY I

60 C OCeiJ 300 REAL DEPOT CONDEMNATION RATE OF PART J
6j C (FRAC FAILURES 'JUNKED' AT DEPOT LEVEL)62 c

63 C OSERIJ) 300 REAL AMOUNT OF SERVICEABLE INITIAL DEPOT STOCK
64 C FOR PART i
6s C
66 C DUNSERIJI 300 REAL AMOUNT OF UNSERVICEABLE INITIAL DEPOT STOCK
67 C FOR PART J.
68 C FRIJI 300 REAL FAILURE4REPLACEMENT) RATE FOR PART J
69 C EXPRESSED AS EXPECTED MR Of FAILURES
70 C PER FLYING HOUR FLOWN.
71 C
72 C IDAY4II 61 FIXED ARRAY WHICH TEMPORAR TLY STORES INPUT DATA ON
73 C DAYS BEGINNING 'DAY NTERVALSO (IDAYI TO

" 7N C IDAYII*|1I IN WHICH VARIOUS INPUT DATA
75 C TAKE EFFECT
76 C
77 C NACEII 61 FIXED MR OF AC DEPLOYED AT START OF I-TH TIME
78 C INTERVAL GIDAYIII TO IDAYII I*"
79 C
Be C MFHIIS 6I FIXED FLYIN3 HR REONT DURING I-TM TIME
81 C INTERVAL 1IDAYJI1 TO IDAY1I'*11
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OSTIJI 300 REAL ORDER/SHIP TINE (DAYS) FOR PART J
SN (INPUT-SPECIFIED OST ADO0005)

CPT Ii) 21 REAL AMOUNT OF PART J DEPLOYED AFTER DAY I AND
87 C BETWEEN DAY SK-4 AND DAY S.K
a8 C
89 C dRESIJ) 300 REAL AMOUNT OF SERVICEABLE INITIAL WAR RESERVE FOR
90 C PART J
91 C
92 C WRESUIJI 300 REAL AMOUNT OF UNSERVICEABLE INITIAL WAR RESERVE FOR
93 C PART J
94 C
9S C KRNCSIJI 300 REAL ARRAY FOR TEMPORARILY STORING THE CONSTRAINED
96 € COST SOLUTION REOHT COPPUTED BY THE CONSTR
97 C COST AL601TH 1 FOR PART J.
98 C
99 C ZLOSSII) 61 REAL NUMBER OF DAILY AC LOSSES BY ATTRITION

100 C DURING I-TH TIME INTERVAL OIDAY|I TO
101 C IDAVI*1))-
102 C
103 C ZNRTIJI 300 REAL NRTS (NOT REPAIRABLE THIS STATION) FRACTION
iON C FOR PART J 0 THIS IS THE FRACTION OF FAILURES
IDS C WHICH ARE SENT TO DEPOT FOR REPAIR.
06 C1G7 C

09 C COMMON BLOCK ,UNLABELED) ENTRIES
l1a C
III C
112 C NAME DIMENSION TYPE DESCRIPTION S
113 C
114 C
ls C ACIII 120 REAL NR ACFT DEPLOYED ON DAY I
116 C
117 C ACL 1 REAL THE AMOUNT(S) OF SUSTAINABILITY DOLLARS,
118 C BASED ON THE GCUM REQNT COST THRU DAY N.
119 C TABLES.WHICH IS THE CLOSEST APPROXIMATION
120 C TO TNE INPUT COST LIMIT FOR THE CONSTRAINED
121 C COST CASEA"
122 C P
123 C
124 C ADESCIJI 300 CHAR 16 CHAR DESCRIPTION OF SPARE PART J

1 IZ ALLOWIIrs 120 REAL THE 'ALLOWABLE NMCS ACFT' FOR THE NO-SUB
127 C SET ON DAY I COMPUTED AFTER DAY I IS PROCESSED. op
128 C AFTER IT IS CALCULATED FOR DAY I, IT IS FIXED
129 C OURING ITERATIVE CALCULATIONS INVOLVING DAYI)
130 C FOR ND-SUB REQMTS ON LATER DAYS.
131 C
132 C ALLOWBII) 120 REAL MAXIMUM ALLOWABLE NOCS AC ON DAY I WHICH
133 C WILL STILL ALLOW ACHIEVMENT OF CASE OBJECTIVE P
134 C (FLYING HOUR AND AVAILABILITY) ON OAY I
135 C
136 C AMSNIJv 300 CHAR IDENTIFICATION NR4NSNI OF SPARE PART J
137 C
139 C ASURVIII 120 REAL MR AC SURVIVING IKOT ATTRITTEDION DAY I
139 C
11"1 C AVAVGIK) 6 REAL AVAVGII)=AVG ACFT AVAIL ,FROM CAPABILITY

ASSESSMENTSBASED ON TOCKAGE OF EITHER
141 C CURR INV 0 4 CURR INV # COMPUTED AGO-ON
1163 C REGMTS SOLUTION) S
144 C
1415 C AVAVG(2)=AVG MIN ACFT REQ0O TO ACHIEVE
lR6 C THE FLYING HR/AVAILABILITY OBJECTIVE.
1167 C
1 8 C AVAV63):AVG FLY NR/AVAIL ACFT / DAY
49 C FROM CAPABILITY ASSESSMENT, BASED ON
150 C EITHER CURR INV OR OCURR INV * THE SOLUTION
151 C REQNT1 BEING STOCKED.
152 C
153 C AVMII) 120 REAL AC AVAILABILITY CONSTRAINT ORIN REQUIRED
154 C NON-NHCS ACFTI FOR DAY I.
155 C
156 C OCY(Ji 3003 REAL OASEIRETAIL) REPAIR TIME FOR PART J (INPUT)
157 C
IS8 C BFIJI 30U REAL A COEFFICIENT USED IN THE CALCULATION OF
159 C NET DEMAND ISR(ItJe..)) FOR PART Jo IT EQUALS
160 C (I1-CIJI )*l-ZNRT IJI ICFIJI.
161 C
161 C
1C CASE CHAR CASE ID
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t6 E CONDAIJ) 300 REAL ARRAY USED TO STORE THE CUMULATIVE NET DEMAND
166 C (BASEO ON INITIAL STKO) FOR PART J ON THE
167 C SCENARIO DAY BEING PROCESSED
168 C
169 C CF1JI 300 REAL A COEFFICIENT USED IN CALCULATION OF NET
170 C DEMANDSISR4IJ,..3) FOR PART J. IT:
171 C FR J)1*OPAJ .
172 C
173 C CL 1 REAL THE COST LIMIT 4AS SPECIFIED BY INPUT) USED
1T4 C IN THE CONSTRAINED COST REQMTS CASE.
1TS C
176 C CHINT 1 REAL TOTAL COST OF THE REGMT FOR THE UNCONSTRAINED
IT7 C COST CASE

?9 C CNCSfJ1 300 REAL TOTAL COST OF REONT FOR PART J USING
1so C THE SPECIFIED PART REPLACEMENT POLICY*
181 C
182 C COSTIJ3 300 REAL COST OF A SINGLE ITEM OF PART J . THIS ISI 83 C ALSO OENOTED AS 'PART UNIT COST'.

I% C
1s C CRNCSIJI 300 REAL THE UNCONSTRAINED COST SOLUTION REONT FOR
166 C PART J AT ANY STAGE OF THE PARTIAL SUB
1s7 C REQUIRENENT CALCULATION ALGORITHM*
188 C
189 C OCOST1(II 120 REAL THE TOTAL CUMULATIVE REOTS COST THRU DAY I
190 C FOR THE FULL SUB PARTS ONLY. I.E. THIS IS
191 C THE PORTION OF THE OCUM REONTS COST THRU DAY N'
192 C ENTRY WHICH IS ASSOCIATED WITH THE FULL SUB
193 C PART SET*
194 C
19S C OCOSTFEII 120 REAL CUMULATIVE COST OF THE FULL REOUIREMENT
196 C fALL PARTS) THRU DAY I USING THE SPECIFIED
197 C PART REPLACEMENT POLICY WITH UNCONSTRAINED
198 c "COST
199 C
200 C
201 C DCY(J) 300 REAL DEPOT RECYCLE TIME FOR PART TYPE J. THIS IS
202 C TIME BETWEEN REMOVAL ANO RETURN FROM DEPOT
203 REPAIR. THIS : DEPOT REPAIR TIME * Z*ORDER
285 SHIP TIME.

206 C OF40J 300 REAL A COEFFICIENT USED IN CALCULATION OF NET
207 C DEMAN2SISRI J .. )l FOR PART J. IT=
208 C (Il-OCAJ1)1*ZNRT1J1CFfJI
209 C
210 C ONo(JI 300 REAL WORKING VARIABLE USED IN CALCULATION OF
211 C NET DEMANOISR(I.Jt..)) FOR PART J ON DAY I -.
212 C DURING CAPABILITY ASSESSMENT.
213 C WHEN ICUMINET ONO THRU DAY I IS BEING
214 C CALCULATEDDMODJ) IS tCUM) NET OO THRU THE
21S C PREVIOUS DAV
216 C
217 C D000J) 300 EAL ARRAY STORING THE ATTRIBUTE TO BE SORTED ON
218 C IN SUBROUTINE MAXC. IN MAIN P6M THIS HAS PART
219 C UNIT COST FOR PART J. IN SUBROUTINES CCLtST C
220 C UCROPSTHIS HAS THE AMOUNT OF THE SOLUTION221 c PEON T FOR PART Jo

222 C
J2 C FHA(I3 120 REAL DURING UNCONSTR COST REOMT CALCULATIONS(ROUTINE
21 C UCRQPS) AND DURING UNCONSTR COST CAPABILITY

225 C ASSESSMENTSIROUTINR UCCAPI THIS IS THE FLEET
226 C FLYING PROGRAM FLYING HOURS REQUIRED ON DAY I.
227 C DURING THE CONSTR COST CAPABILITY ASSESSMENT
228 C ISUBROUTTNE CCAPS) THIS IS THE INITIAL ESTIMATE
29 C FOR FLYING RS ACHIEVED ON DAY I WHEN
Ho C EITHEq CURR INV OR tCURR INV * COMPUTED

231 C CONSTRAINED COST ADO-ON RENT) IS STOCKED.
232 C DURING CAPABILITYASSESSMENT THIS IS RECURSIVELY
J33 C COMPUTED

23S C F M REAL MAXIMUM FLYING MRS PER ACFT PER DAYIINPUT
236 C
237 C FHPAPOIKI) 3.120 REAL FHPAPO(11I :FLYING HRS PER AVAILABLE ACFT PER
2 * FOR DAY I UNOSR THE SPECIFIE REPLACEMENT
2a POLICY BASED N STOCKING I URRENT IV

C THE UNCONSTRAINED COST SOLUTION)
2fl I €
1 44 1 C FHPAPO(3 I)=FLYING HRS PER AVA ILABLE ACFT PER

FOR DAY t UNDER THE SPECIFIED REPLACEMT .. -
24S C POLICY STOCKING EITHER CURRENT INVENTORY OR
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L ICURP INdV * TH-- CONSTRAINE-_ COST S%'LUTrONf

C Fs-11) 1?- QEL nURING THE, ONST" COST CAPAdILITY aSSSSSNrNT

-11 2THIS IS FL!-T PROGRAM FLYING HOURS REQUIRE-"
c:" Ch 0OAY 1ACCOROING TO TH_ INPUT FLYING HO DGM)

C FlJ) 3" REAL rAILUREIOEPLACEp4fNr3 RAT- FOQ PART j
'i C CAPRrS iO 1S EXErCTEI! NR OF FAILU4.-SCL C EOP FLYING HOUR rLOWN.

5 C
: 0 C 1'GST i FIXED INrI-ATOP WVHCH TELLS SUROUTINE UCOPS. WWFTHL0 p
isF C TO PRINT THE PARTS REQMTS LIST (_=O-) L:DON'T).

c': PMT'rL!JT IS NOT P9NTED OURING CDNSTRA14E-.:: C r-OST _Q"T CALCULATIONS.
" C

1 L 1-CJINOI L FIXE D STORFS ,FOR EITHrR TOTAL(II 11 R RESIDUAL
Z C fIN=2), THE LATEST DAY FROM THE * CUM COST

;Q? C oca"T THRU DAY N' TABLE IFROM THE UNCONSTR
c cOSI CASE) FOR WHICH ASSOCIATED CUM COST
C CO IS LESS THAN 0 -- =HE INPUT-SPS.CIF.O POST

? 6 C LIMIT US-L3 IN THE CONSTRAINE3 COST tA$i-,

Z63 C iFHCIIb I-3 FIXED INPICATOR TELING WHICH CON TRAINTFLY NR PGM
-'51 C (IFHC4I)=jl 0 ACFT kVAILAP LITY(LFHCIT|=I),
-1/1 C DETERMINFS REQUIOED DAILY FLEET AVAI;LA.91LITY
.171 C FOR ray I
17, C

-73 C IFSOJI 3CC FIED ARRAY STORING THE PARCOM PART Nu-BrS OF T4E
"7"U C PARTS IN T4E FULL-SUP PART SET.
1I C

'76 C IViEL FIXrJ NUMB.R OF PART IYPES FOR WHICH IN0V ITEM
.77 C ,CUMULATIVF (UNCONSTR COST) SOLUTION RFMTS
1 C YHPU DAY N' ARE DESIRED. tSEE SMII,Ji r
71 r !PTIJ) BrLO)61

C
t: C I%:aJ) -'1C FIXD ARRAY STORING tHr PAPCON PART NUMBrAS OF THE
12 C PARTS IN 1THE NO-SUB PART SET.

1 13 C
?I C INT 1 FIXED THE INTERVAL AT WHICH THE PARTIAL SUB
AC C COMPUTATION ALGORITHM IROUTINE UCROPS)%6 C INCREMENTS VALUES FOR 'ALLOWABLE NMCS ICFT'
-S7 C AT LACH STAGF OF CALCULATION OF S704PATE RECwT
,'b3 C SOLUTIONI FOR THE FULL-SUB SET AND THE N
.a! L SET. ALWAYS SET=l fOR RELIABLE RESULTS.I

C VALUE IS SET :1 IN THE PROGRASM COOL.

92 C IPTtjI S FIXED ARRAY STORING INTERNAL PART NRS oSUBSCrIPTS"
9 C FOP PARTS FOR WHICH A CUMULATIVE DAY BY DAY
$9t C RECUTREMFNT HISTORY IS To eE PRINT-LD,
,q C
76 C IoCrtl 3 *f FIXED ARRAY CONTiINING PART NUM8rRS OR ACC TO

nECREASING PART UNIT COST FOR ASFSCiATED a
C I- Q(J) 3CC FIXED !RRAY CONTAjNING PART NUMBERS OROEOED ACC TC

C CECRFASING OLUTON PECMT AMOUNT FOR ASSOCIATED
C PART

C NP I FIXED PIR OF PART TYPES PROCESSED IN RUN. ITHTS
C rXCLUDES PART TYPES WITH ESSENTIALITY CO-'

*LFe IESS OR WITH A ZERO FAILURE RATE)

C NF FIXED TOTAL 4UMBER OF 'PART NU
m
BERS' IN THE FULL-S B

7, C PART SET
C
C NP. I FIXED TOTAL NUMBER OF 'PART NUMBERS' IN thE NO-SUB

;11 C PART SZT
I1 C
S C %W I FIXED LENGTHIOAYS) OF SCENARIO

3i C
!12 C PTLEPIJ,K) CJvZ REAL TOTAL AMOUNT OF INITIAL STOCK FOR PART J
.1; C DECEIVED AT THEATE71EXCLUIN4 IN-PLACE STOCK)
11" C F-TWEEN IAY S*K-B ANG ray s m

c
-) C QP-fJi 3-C REAL THE 'QUANTITY PE, aPPLICATION* FOR PART .

C :.E. THE STANOARV NUMBER OF ITEMS OF PART J
iNSTALLO ON EACH OPERATIONAL ACFT

' ! C ;','LIII 12, REAL AC AVAILabILITY IMPLIED 9Y STOCKAG
_ 

OF'24 C fCnMPUTED DCMT * CURRENT INVE.NTORYI OR BY
32= C IOCNAGE OF INLY THE CUOPENT INVENTORY

'2z C ;-NCSlj) 3- C 2EL CUPI' G RE[MT CAL-ULATIONS IN PAIN PROGDP L

A
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328 C IN SUBROUTINES NCRNCUCROPS AND UCCAP THIS IS
329 C THE REONT FOR PART J WITH UNCONSTRAINED COST.
330 C DURING CONSTR COST CAPABILITY ASSESSMENT
331 C ISUBRUTINE CCCAP) THIS IS THE RE "T FOR PART J
332 C * ISSUED INITIAL STOCKMTSKIJI)
333 C
334 C Sml4JI 120,100 REAL THE CUWULATIVE (UNCONSTI COST) SOLUTION REOT335 C TM RU DAY I FOR PAR TI PTEJ ""

336 C
337 C SRMAXIIJI 300 REAL A WORAING VARIABLE USED IN THE CALCULATION OF336 C THE UNCONSTR COST REONT FOR A PART J IN THE

339 C FULL-SUB SET. IT IS THF RUNNING MAXIU10 lOVER
3160 C TIME) OF THE NET DEMAN0 IINCLUDING INITIAL STK)31.1 C FOR PART J THRU THE DAY BEING PROCESSED

31.2 C
3813 C STKIJ) 300 REAL INITIAL SERVICEABLE STOCK OF PART J. IT IS THE31.1 C SERVICEABLE WAR RESERVE• * IN-PLACE ASL/PLL
31.S C 0N DAY It

MEF SUMBGI) 120 REAL TOTAL STOCKOUTS OVER ALL PARTS IN THE NO-SUB31.8 C PART SET AS CALCULATED DAY I DURING

319 C CAPABILITY ASSESSMENT
350 C351 C TRNCSSJ3 300 REAL aRRAY USED TO STORE THE UNCONSTR COST SOLUTION

352 C REONT WHILE THE NO-SUB CONSTR COST ALGORITHNM
353 C IS BEING APPLIED TO THE NO-SUB PART SET DURING351. C PROCESSING FOR THE CONSTR COST ALGORITHM

35S C
356 C TSTIJI 300 REAL THE CUMULATIVE STOCK DEPLOYEO FOR PART J ON357 C THE DAY BEING PROCESSED

358 C
359 C TSUMB I REAL THE TOTAL NET STOCKOUT FROM ALL NO-SUB PARTS
360 C PROCESSED AT ANY STAGE OF THE NO-SUB REONTS

361 C CALCULATION PORTION OF THE PARTIAL SUB REOMT
3b C ALGORI TNM363 C
36 C

36S C NOTEWORTHY SINBLE-SUBSCRIPT NAMES

368 C NAME TYPE DESCRIPTIONi369 C
370 C
371 C ADDOST REAL CONSTANT ADDED TO INPUT VALUE OF OST37 8OROER/SHIP TIME AS READ FROM OVERIW INPUT)
373 C TO YIELD THE OST USED IN PARCOM. THE OST "."370 C IS THE SAME FOR ALL PART TYPES. IN PARCOM
375 C THE OST DONE-AY TRAVEL TIME BETWEEN
376 C AND DEPOT. .M
377 C
378 C ADSC REAL 16 CHARACTER DESCRIPTION OF PART J.
379 C
380 C AK REAL AVERAGE DAILY MINIMUM REQUIRED ACFT AVAIL371 C
362 C BREPL REAL PARTIAL SUB POLICY SCREENINMG L IMIT ITNPUT).383 C IF THE ASEIRETA IL) REQPAR TIME IBCYJ))
382 C FOR PART J EXCEOS BREPL, THEN PART J IS PUT
383 C IN THE FULL-SUB PART SET. IF NOTIT'S IN THE
366 C NO-SUB PART SET.
387 C368 C BRA REAL HR OF RETURNING REPAIRS ARRIVING FROM RETAIL
389 C REPAI ON A SPECIFIED DAY
390 C CL REAL THE COST LIMIT USED IN THE CONSTRAINED COST-391 C CASES
392 C
393 C CLI REAL THE AMOUNT I) OF THE UNCONSTR COST REGMTS
391 C FROM THE NO-SUB PART SET WHICH ARE BOUHT"
395 C IN THE TRIAL SOLUTION FROM CONSTRA COSTC
396 C ALGORITHM397 c
396 C CLI REAL THE AMOUNT ISI) OF THE UNCONSTR COST REOMTS
399 C FROM THE FULLO-SUB PART SET WHICH ARE 9BOUGHT'
390 C IN THE TRIAL SOLUTION FROM CONSTR COST
,30b c ALGORITHM 23902 C

1.03 C CLNCR REAL THE COST LIMIT USED IN THE RESIDUAL IMNIT
1.01 C STKCURRENT INVENTORY) REO'TS CASE
405 C
406 C CLNCT REAL THE COST LIMIT USED IN THE TOTAL IINIT
107 C STK:0 REQTS CASE
1.8 C

109 C CONVF REAL THE CONVERGENCE THRESHOLD IXNPUTI USED IN THE

A-.7
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CCHAABIITE AISESSMENTY WITH CONSTRAINED COST OR4 CW -U RNT INVENTORY'
41Z C
113 C DANT REAL T4E AMOUNT OF INITIAL STOCK TO BE DISTRIBUTED
411 C IN THEATER OVER A SPECIFIED (PARTS DEPLOYMENTI
%IS C TIME PERIOD ISEE IFOAYLOAY)"_
1016 C
4?7 C DIS REAL LENGT4(DAYSI OF TIME PERIOD DURING WHICH
118 C INITIAL DEPOT SERVICEABLES ARE RECEIVED
119 C AT THEATER
20D C

121 C DLA6 REAL tSELAYIDAYS AFTER DAY 1) BEFORE
122 C INITIAL DEPOT SERVICEABLES ARE RECEIVED
123 C AT THEATER1021 C

125 C FNC REAL FRACTION OF FLEET FLYING HR PROGRAM (FULL WAR)
126 C WHICH CAN BE ACHIEVED WITH THE CONSTR COST
1027 C SOLUTION INVENTORY OR WITH *CURRENT INVENTORY'
102S C4029 C FRLIN REAL PARTIAL SUB POLICY SCREENING LIMIT IINPUTI.430 C IF THE FAILURE RATE IFRIJI FO PART J

031 C EXCEEDS FRLIM, THEN PART J IS PUT IN THE
1432 C FULL-SUB PART SET. IF NOT,IT'S IN THE NO-SUB
433 C PART SET.
$4310 C
13s C IFDAY FIXED FIRST DAY OF RECEIPT4IN THEATERS OF INITIAL
136 C STOCKS DISTRIBUTED IDEPLOYED) BY SUBROUTINE
'037 C DIST
438 C
1439 C IG FIXED TOICATOR TO SUBROUTINE CCLIST OF WHETHFR CONSTR
100 C COST ALGORITHM 1f1G6l: OR CONSTR COST ALGORITHM
101 C 2 WAS USED TO DETERMINE THE FINAL CONSTR COST
10102 C SOLUTION
113 C
1001 C ILDAY FIED LAST DAY OF RECEIPTIIN THEATER) OF INITIAL
101S C STOCKS OI. 'RIBUT D I(EPLOYED) BY SUBROUT IN
116 C DIST
117 C

418 C IND FIXED INDICATOR OF WHETHER TOTA LIINIT STK-OO
0109 C RESIDUALIINI STK='CURPEN N ENTORY') REQMTS
050 C ARE BEING PROCESSED *INO:1 INDICATES TOTAL
1Sl C REOMTS, IN0=2 INDICATES RESIDUAL REQNTS.
1052 C
153 C IOPTI FIXED RUN OPTIONIINPUT), IF TOPTI OLE, OtTHEN ONLY
151 C 'CURRENT INVENTORY' CAPABILITY ASS SSMENT CASES
055 C WILL 3E OONE(I.oe NO REGNTS CALCI. IF IOPTl
156 C Is .sT. OBOTH CURR INV CAP ASSESS AND REONTS
4S7 C CASES ILL BE DONE.
158 C
159 C IOPT2 FIXED PUN OPTIONIINPUTI, IF IOPT2 .LEo OTHEN THE
160 C FULL- SUB' PART SET USED IN THE
061 C 'CURRENT INVENTORY' CAPABILITY ASSESSMENT CASES
462 C WILL NOT BE PRINTED. IF IOPT2 *GToD THEY WILL o
%63 C
1B C IOPT3 FIXED PUN OPTIONIINPUT). IF TOPT3 .LE. OTHEN THE
10S C NO - SUB PART SET USED IN THE sCURR INV'
166 C CAPABILITY ASSESSMENT CASES WON'T BE PRINTDe
167 C IF 1OPT3 ,GT.0 THEY WILL BE PRINTED.
168 C
169 C IOPT4 FIXED RUN OPTIONINPUT). IF IOPT4 .LE. ,THEN THE
070 C UNCONSTR COST SOLUT ION REQMTS LIST WILL NOT
071 C BE PRINTED IBUT WILL BE COMPUTED INTERNALLY).
172 C IF IOT% ,GT.O THE LIST WILL BE PRINTEDe
173 C
0710 C IOPTS FIXED RUN OPTIONIINPUT). IF IOPTS .LE. 0 TH N THE
075 C 'CUMULATjVElUNCONSTR COST) REOMIS COSTS THRU
176 C DAY N" LIST WILL NOT BE PRINTEDIF IOPT3 .GT. q
177 C THE LIST WILL BE PRINTEDo
178 C
179 C TORD FIXED PUN OPTION(INPUTI. IF TORO 'LE. W THEN THE
180 C SOLUTION REOWS LISTS WILL BE ORD RED ACCORDING
081 C TO DECREASING UNIT COST OF PART.IF OPT3 ,GT. 0
182 C THE REONTS LISTS ARE OPOERED BY (DECREASING)
183 C AMOUNT OF SOLUTION REQMT,
1081 C
085 C IP FIXED INDICATOR TELLING THE CONSTR COST CAPABILITY
186 C ASSESSMENT ROUTINE ICCCAP) WHETHER TO PRINT THE
167 C A4oUNT OF SOLUTION REQMT. THIS IS SET BY THE
188 C MAIN PROGRAM,
'89 c
490 C IPRT FIXED RUN OPTION(INPUT). IF TPRT .LE, CTHEN THE
191 C SCENARIO INPUT DATA SUMMARY WILL NOT BE PRINTED

A-
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9 C T IPRT .GT. O,IT WILL BE PRINTED
49 C

494 C IPRTI FIXED RUN OPTION(INPUT). IF rPRTIl LEe OTHEN THE
*95 C FULL-SUB & NO-SUB PART SETS USED IN ROMTS CASES
(496 C WILL NOT BE PRINTEDi NOR WILL THE PART DATA
s97 C LIST SUMMARIES AFTER THE FIRST ONE. OTHERWISE
498 C THESE WILL BE PRINTED.
499 C
So C ISEL FIXED RUN OPTIONIINPUT) TELLING WHETHER ONLY TOTAL .1-

Sol C IINIT ST=O) REONIS IISEL=O) ONLY RESIDUAL
S02 C WINIT STN:CURR INWI REONTS IfSEL:I) ,OR BOTH
503 C TOTAL AND RESIDUAL REOMTS IISEL:2) ARE TO BE
Sol# C PROCESSED IN THIS RUN.
505 C
5C6 C Iw FIXED TEMPORARILY STORES NWITHE NR DAYS IN T HEWARI
S07 C WHILE THE CONSTRAINED COST ALGORITHMS OPERATE.
SOS C
S09 C KNTC FIXED THE PARTIAL-SUB POLICY BEING PROCESSED. KNTC:1
510 C IS THE POLICY USD I N REONTS CALCULATIONS AND
511 C IN I IST CURRENT INVENTORYO CAPABILITY
512 C ASSESSMENT. KNTC=Z 3... ARE ADDITIONAL POLICIES
513 C 1INPUTI USED ONLY IN CAPABILITY ASSESSMENTS
51 C OF CURRENT INVENTORY
SIS C
516 C LIMIT FIXED THE MAXIMUM NUMBER OF ITERATIONS IPER DAYI
Si5 C WHICH THE CONSTRAINED COST CAPABILITY
SIB C ASSESSMENT ALGORITHM ISUBROUTINE CCCAP)
519 C WILL PERFORM BEFORE IT TERMINATES
520 C
521 C NFS FIXED IN INPUT INDICATOR TELLING HOW THE FULL-SUB
522 C SET USED IN REONTS CALCULATIONS IS DEFINED.
523 C IF NFS *LT. OTHE FULL-SUB SET IS DEFINED
S2* C RY FOUR SCREENING LIMITS IBREPL.ZDCYtFRLTMe
525 C TNRTLI INPUT ON NEXT CARD. IF FS .e Q.O
526 C NO PARTS ARE TO BE IN THE FULL-SUB SET1.1"
527 C THIS IS A NO-SUB CASE)e IF NFS .GT. 09THEN
528 C THE NFSINUMBER OF) PART NUMBERS DESIGNATED
529 C ON THE NEXT CAROLS) ARE IN THE FULL-SUB SET.
530 C
S31 C NPTFS FIXED IINPUT) NUMBER OF FULL-SUB PARTS FOR EACH
532 C PARTIAL-SUB POLICY USE! ONLY FOR CAPABILITY
533 C ASSESSMENT OF CURRENT INVENTORY. IF INPUT
S3% C 1 ALUSNOF NPTFS .GT. aTHEN NPTNS (SEE BELOW)
535 C YS INORE 0
536 C
537 C NPTNS FIXED EINPUT) NUMBER OF NO-SUB PARTS FOR EACH
538 C PARTIAL-SUB POLICY USED ONLY FOR CAPABILITY
539 C ASSESSMENT OF CURRENT INVENTORY. NPTNS IS
543 C USED ONLY IF THE VALUE OF NPTFS IS 0.
541 C
S2 C TTFH REAL TOTAL FLYING HOURS IN THE FULL SCENARIO
53 C FLYING PROGRAM
54 C
5*5 C ZCOST REAL TOTAL VALUE OF *CURRENT INVENTORY9,BASED ON
S6 C PART UNIT COST
54' C
58 C ZDCY REAL PARTIAL SUB POLICY SCREENING LIMIT (INPUTI
5*9 C IF THE DEPOT REPAIR CYCLE 4DCYIJI
550 C FOR PART J EXCEEDS ZOCY THEN PART J IS PUT
S51 IN THE FULL-SUB PART SETe IF NOTITOS IN THE
55z NO-SUB PART SET*
553 C
55' C ZNRTL REAL PARTIAL SUB POLICY SCREENING LIMIT IINPUT).
S55 C IF THE NPTS IZNRTIJ) FOR PART J EXCEEDS
MS6 C ZNRTLi THEN PART J IS PUT IN THE FULL-SUB
S 7 C PART SET, IF NOTIT'S IN THE NO-SUB PART SET.
558 C
559 C
SbO DIMENSION
561 4 ALRI1201 AMl61, BCI300 DAY1DI 300I
562 # DC(300)q OSER1380), DUNSEROOI, F, l30,
563 # IDAYIbI), NAC161t NFHIl), OST1301)
Sb * PTi24), WRES(3f'I, WRESU43OI, XRNCS1306).
565 * ZLOSSI6LI, ZNRTI300I
Sb6 COMPON
567 # AC12O) ACL, ADESCl3031: ALLOWI(12OI,
S68 * ALLOWBI|2C), AMSNl3DO , ASURVI1ZOI, AVAVG16),
Sb9 AVMI1201 BCYI3003, BFI300), CASE
570 * COMOAI306, CFI3CO)t CL, CHIN'
571 # CNCSI300 COST43f'C, CRNCSI3001, OCOSTII3n0',

SDCoST7I12, DCYI300, OFi38O), ,..• DOf30 It FHA 12r); FN" FoPAP e?~ ii.
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I'. * I 2 IFHC11201,Vs IM ,1 IN?,
576 IPTIOI01, IRC(3001v IROt3OOa,* NP, NP11 NP?, Nd

578 * PTDEP1300,21 QPAI3001, RNCI120), RN SI30O1,
579 * SN(12O,)Oilt SRNAXI(300), STh13OO1, SUMBII201,
580 * TRNCSI300 I TSTKI300l TSUMB
581 CHARACTER*16
582 # ADESCO ADSC, AMSNI CASE,
583 CLASS(300). Zi
SB' ISHORT=O
58S IFCC:1
586 DO 100 1:12
S87 100 IOCCII):O
588 DO 2301 :161
589 IDAYII):o
590 AVEID1:C.
591 NACII)O
592 NFHII):O
593 ZLOSSIII:O
594 200 AMIII=G.
595 00 300 1:1300

50 rFSi1I=0

300 INSfI5)O
598 ZZ:O.
599 KNTC=:
600 C
601 C READ OST OFFSET DESIRED CONVERGENCEaMAX ESSENTIALITY PROCESSED,
602 C DEPOT LAG TIMEtAND DEPOT DISTRIBUTION PERIOD
603 C
6041 READ (11,90001 AOOOSTCONVFZESSDLAGDDIS
605 NP:O
606 NP1:o
607 C
608 C READ rNOICATOR(NFSI OF HOW PARTIAL-SUB POLICY IS OEFINED
609 C
610 READ 111,9100) NFS
611 C
61Z C IF NFS *LT.O READ PARTIAL SUB SCREENING LIMITS ON DFPOT REPAIR CYCLE,6 t 3  

NRTSBASEIRETAIL) REPAIR CYCLE AND FAILURE RATE

6IS IF INFSeLT.O) READ 111,92001 ZDCYZNRTLBREPLFRLIN
616 C
617 C IF NFS .61. 0o READ IN THE PART NUMBERS WHICH DEFINE THE FULL-SUB
618 C PART SET
619 C
620 IF (NFS.LE.OJ 60 TO 400
621 READ 111:91001 1IFSIJIJ=I,NFS)
622 4OD READ Il1,93001 CASE
623 READ 110,9100)
16,5C .10

626 C STMTS SOO TO 800 READ AND PROCESS THE PART DATA BASE INPUT.EACH PART
627 C HAS 12 RECORDS. THE READ ORDER IS: READ PART CHARACTERISTICS .
6s C SKIP A RECOPO READ INITIAL DEPOT STOCKSISERV & UNSERVI lNITZAL bAR
629 C RESERVES ISERV UNSERV) %NO TN-PLACE ASL/PLL. S I P A RE CO6RD.LJP630 C READ QUANTITY PER APPLICATION o READ PART DESCRIPTION. READ ASLIPL
631 C DEPLOYED AFTER DAY 1, SKIP 3 RECOOS,
632 C
633 500 READ 110,9500,END: 1 3001 Zl ,ZZZ3 Zft ZsZZ7,ZBtZ991ES
634 READ I4P*r9600END: 3003 OSRV 6JNSRShRU ,DAYI
635 READ 110,9700,END=13003 ZOPA
636 READ Ilt%9800,ENO:13001 ADSC
637 READ 110,99 00END=1300 IPTIK),K=,t2%l
638 READ I109100,END:1300)
639 C
6400 C DO NOT PROCESS PARTS WITH A AN ESSENTIALITY .GT IESS
641 C
642 IF 1IES.GToIESS) GO TO 700
613 ZT:23*AODOST
6404 ZXD:2..ZT#Z7
%65 Z2C:Z2I1COO

646 ZF:Z1#/OOJOOOo
647 ZSN=ZSIIOO.
618 ZOC:IGPA
6169 ZSB:ZeICD.
650 Z9D:Z9/ 100.
651 IF IMODINP' -- .NE,0 60 TO 630
652 WRITE 16,1D00) CASE
653 WRITE 16,10100)
65 4 WRITE 16,lI200-
655 WRITE 16,1300"
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656 C
657 C DO NOT PROCFSS PARTS WITH A FAILURE RATE =0.
658 C
659 6030 IF 0Z(4.GE.oOO0OiO1) GO TO Boa
660 700 WRITE 16,10400) Z1,ADSCZCZ3,Z10FZ5NZ6,ZXDZ7,ZbB,Z90,ZlOQIES
661 1=1#1
662 GO TO 5C~O
663 e00 NP=NP.1
6616 C
665 C COMPUTE INITIAL STOCK IN THEATER AS SERVICEABLE WAR RESERVE #
666 C INd-PLACE ASL/PLL
667 C
668 STNINPI=WRS*OAYI
669 BCYINpbPIZ6
670 0CYINP1=0.
671 IF IZSN.GT,0.) OCYINPI=ZXD
67? ZNRTINP:=ZSN
673 CLASSINP1=9 NO SUB*
6710 C
675 C IF NFS .LT O.LABEL THE FULLSUB, PARTS ACCORDING TO THEIR EXCEEDING
676 C AT LEAS O1E OF THE SCREEN dNG LIMITS
677 C
678 IF INFS.GE*C) GO TO 900
679 CLASSINP)=OFULL SUB*
680 IF IBCYONPI .LE .BREPL.ANO.O)CYINP ).LE.ZDCY.ANO.Z10F.LE.FRLIN.AND.ZNRT
661 *(NPI.LE*ZNRTLI CLASSINP1=9 NO SUB'
682 GO TO 1100
683 900 IF (NFS.EO.O) GO TO 1100

6aq DO 1000 L=19NFS
figs If IIFSlLl.NE6NP) GO TO 1000
686 CLASS(NP1=9FULL SUB'
687 so TO 1100
688 1000 CONTINUE
689 1100 WRITE f6,105001 NZ1AOSC,Z2C, ?3,Z1F,ZSN,Zb,ZXD,Z7,2BZ90,100,ooI

693 *CLATNP)ZZC1SKT;l
691 TRNIZ0
695 BCIN4P):Z8
693 COSNP)Z2
697 OPINPZIOO
698 AOC(NpJ:A0S
699 0SEQNP=ZSR
791 AESNPIARSC

702 WRESUINPI=WRU
703 DAYIDINPI=DAY1
701% DO 12G0 L=192%0
705 1200 PTOEPINPzL)=PTILS
706 IF IN FSo E.0&OR.CLASSlNPleEQ.9 NO SUB') GO TO 500
707 C
708 C IF NFS, #LTo 09 STORE THE PART NUMBERS OF THE FULL-SUB PART SET
709 C PREVIOUSLY LABELED
710 C
711 NPI=NP1*1
712 IFS(NPII:PP
713 GO TO 300
7110 1300 II:NP#I
715 IF (NFS.GE.01 NPI=NFS
716 WRITE 46,10600) II,NP
717 C
718 C READ COST LINIT(TOTAL RONTSI,C0ST LImITiADo-ON RQMYS) AND ITERATION
719 C LIMIT
722 C
721 READ (11,107001 CLNCR,CLNCT,LIMIT
722 C
723 C READ MAN FH/ACFTIOAYfNP DAYS IN WAR *TYPE RQMTS TO CALCULATE,*DESIRED
7246 C ORDER OF RQMTS OUTPUI AND VARIOUS PRINT OPTIONS
72S C
726 READ 111,10800) FIIM,N.isrL.XO.,lOPTII0PT2,IOPT3,IOPTq,10PT5,IPR
727 *T, PRT I
728 I' T1
729 IF fNP1.E~o0aOR.IPRTj.LEar) Go To 1500
730 C
731 C PRINT THE LIST OF FULL-SUB PARTS USED IN THE REQMTS CASES
732 C
733 00 1q00 I=I,NPL
7340 !I:IFSIII
735 IF (HODEI-1,501.NE. 01 G0 TO 11000
736 WRITE I 6910r001 CASE
737 WRITE 16,109001 KNIC

A-11



CAA-D-85-3

B 89 UWfE it'18ss
7110 11100 WRITE 16,i11011111 lrANSNIII3 ADESCII3I,COSTIIIS,FRIII3,ZNRTIII3,BCY
7ill 4 11,ODCYII 9 Ci,ciit DCi 111) 3~T Ki I
7112 1500 NP2=O

* 7'3 C
?44' C DEFINE THE NO-SUB PART SET 1INS4J11 AS ALL PARIS NOT DESIGNATED FOR
74S C THE FULL-SUB PART SET
7416 C
7417 DO 1800 11-1 NP
7118 IF INPI.EQ.D3 60 TO 1700
?4 79 DO 16cC 1=1NP
750 IF fIFSIII.EQ*K GO TO 1800
751 1600 CONTINUE
752 1700 NP2=fNP?.1
?53 INSINP21=K
7511 1500 CONTINUE
755 IF 1NP2*EQe0*OReIPRT1.LE*V1 GD TO 2000
756 C
757 C PRINT THE LIST Of NO-SUB PARTS USED IN THE REONTS CASES
758 C
759 00 1900 l:I.NPZ
760 II113T
761 IF IMODII-15O3NE*Ol GO TO 1900

7b3 WRITE 1 6,111001 KNIC
611 W I IE 11 20 '

766 1900 WRITE 469112(013 iI ANSHiX!)iAOESCIIIJoCOSTIII,*FRIII),ZNRTIZIIBCY
767 *11),CY4I 3,BC1Id1,OCIII, TK(III
768 C
769 C READ IN THE CUMULATIVE NUMBER OF ACFT DEPLOYED IFOR EACH DAY INTERVAL)
770 C
771 2000 READ 411,910G1 NACDEP
772 READ (11*91001 fIXAVI!) 11,NACOEP)
773 REA 41191001 (NAC1I,ipACOEP3
774e 0032200 1=1 NACOEP
775 K:IOAYIdI. -.

*776 K2=rDAYIIll-1
777 IF 1I*EQ*NACOEPI NZ:NW
778 DO 2100 J:I, K2-
77 9 2100 ACIJI=NAC6I3

*78? C20 CONTINUE
* 782T C RA NTEPORMFYN OR FREC A NEVL

783 C RA NTEPORMFYN OR FREC A NEVL
7831 RED6190?NNA
785 READ 411,91001 NFHDAI)V 1NIDY
786 READ 1 191003 6NIDfII1.NFHAYJ
787 RE0 2110 00 !1,NFHOAYNFHAY
788 024 K1:IDAYII3

* 789 K210DAY611-
789 K2IF 1IEONFDAY :N

*791 DO 230 t J:KIFNAY K2
*792 00 300J=NIdI3

793 30 FHIJINFH I)
7911 21100 CONTIUE FH
795 C40CNIU
796 CREDITENUBROACTLTATRTO3IEAH AYITVL
797 CREDITHNUBRO CTLSITITNSIEAHDYITVL
?7 RED61910 LA
799 READ 11,91001 NLDAYGI IINDA
809 READ 1,11?0.1,4IDAOSSI1fjI-!NLDAY
801 pD 2I00 1~1. LO AY OI UD
802 00 260 A lN6I)
803 K2ZIDAY6I.13
8011 K2IF 6 O.Nl1A3 2N

86FD 2500QNLAY K2=IK
806 2500 AL6J:LOSI

807 2600 CONTIUE LS~r
go?8 C60CNIU
809 C READ THE DESIRED NININIUM ACFT AVAILABILITY OBJECTIVE FOR EACH DAY INTERVAL
810 C
All READ (11,910C) NMDAY

*812 READ 611,91603 1IIAY1I),I1.,NMDAY1
813 READ 6 1114o IlCI AM6II13,i1NMDAYI
814 DO00 Sa 1- NOWOAY

*l 815D1ii
816 92=IDAYII.1)-1
8I7 IF I1.EQ.NMDAY) K2=NW
al 81O0 27CO J=KIN2
819 2700 AVMIJIZAM6I)
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823 2800 CONTINUE
821 C
822 C READ 0 UP To 1001 PART NUMBERS OF PARTS SELE CTC o To IAV S CUMUL
823 C R OMT THRU DAY N' OUTPUT FOR EACH D AY N0O THE SCARIU
821. C
825 READ 11,j9IO1 IMSEL
826 READ 1611 9100) (I1PT I)K 19IMSELI
827 IF 4IPR , ILEeD so TO 300
828 ZCOST=09
829 C
830 C THOU STMY 3500,PROCESS ALL PART DEPLOYMENTS
831 C
832 DO 3000 N=1,NP
833 SUM=O*
834 C
835 C FOR EACH PARTCALCULATE TOTAL ASL/PLL DEPLDYMENTSISUMI,TOTAL
836 C MON-CONDEMNED PARTS ISUMT) AND VALUIE OF ENTIRE CURRENT INVENTORY.
837 C PRINT SUMMARY PART DEPLOYMENTS FOR EACH PART IIN ORDER Of INPUT)
838 C
839 00 29C0 1=1,1
$%a0 2900 SUM=SUM*PTOEP (9, 91

81.1 SU4T=SUM.OSERIK).OUNSERIK 1*11.-DCIK)).WRESIK).DAY1OIK).(1.-ZNRTI
8'. 2 * N))WRESUIK)SI1.-BCIK )).ZNRTIK)*WdRESUIKISI1.-DCII

84.3 ZCOST:ZCO ST *SURIITCOST IN)
8144. IF (MODEM-12I9E 60 TO 3000
815 WRITE 169 OUG) CASE
8a.6 URIIE 16,1)5001
8's? WRITE 16,10100)
81.8 WR17E 66,10300)
81.9 WIRITE 16,116001
850 WRITE 46 10300)1
851 3000 wRITE 46.171 K 9 ,NW16DECKtTIK sCLAC K) 9SERIK ,UNS
852 4ERIK) WRESIN K K ANSNDAIK1CSUMPCO UNTS,...
853 DO 3250 U1
851. IF 1MODtfK-1)*3,60).NE*O1 6O TO 3100
855 WRITE 4 6,10000) CASE
856 WRITE 46,11800)
857 RIT E 1 6 1190of
858 WRITE 16,12000)
859 WR ITE 16,10300)
860 C
861 C PRINT THE UNADJUSTED 1I.E, ASL/PLL ONLY) PARTS DEPLOVMENT
862 C
863 3100 WRITE 4612100) KAMSN K, AOESCINI
861. 3Z00 WRITE 16912200) IPTOEPIKL),L1924h1
865 C
866 C THRU ST MT 30,DSTRIBUTE INITIAL 'SE RI CUSRVI DPOT ANDI IITAL

867 CISERICEALE) ARRESERVE STOCKS OVER DAYS.U"iN EACHDISRIUEO
868 C IFOAY IS FIRST DAY OF RECEIPT. ILDAY IS LAST DAY AND DANT IS
869 C AMOUNT RECEIVED PER DAY.
870 C .

871 3300 DO 3500 K1 tNP
872 IFDAV:DLAS3 .1
873 ILDAY=DLAG*DDIS
871. DAMT=DSERI( 110015
875 C
876 C INITIAL DEPOT SERVICEIBLES ARE DISTRIBUTED
877 C
a78 CALL DIST fIFDAY,ILDAY,DAMT,K1
879 IFOAY:OSTIKI*I.
Sa0 DPEP:DCY1K1-Z9*OST(KI
881 X:DREP
882l F IDREP.LTe1.) OREP=1*000
883 ILDAY=OSTIKI*DREP
881. OAMT=(41.-OCIK).*DUrISERII/OREP
885 C
886 C INITIAL DEPOT UNSERVICEABLES ARE DISTRIBUTED ILESS CONOEMNATIONS1
887 C
888 CALL DIST IIFDAYILDAY GAMT K)
889 AMT~f1*-ZNRT9101 *WRESUINIS.lI-BCIK)I
890 IFOAY:1

891 jF IBCY'K)I.. BCYIK1,1
89 DA LA8CYj;L*)
893 0 ADSTAMT/8CYINS
895 C ITILUSRIELEWAR RESERVES REPAIRED AT RETAIL ARE DISTRIBUTED
896 C
897 C ALL 01ST IIFDAV,ILDAYDAMT,M)
898 AMT:ZNRTIK)*WRESU6KI..I.o-DCIK II
899 FDAY:1,.2o OSTIK)
900 ILDAV=2.*OSTIK).OREP
901 DBKT=AMIETDREP
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90 C INITIAL UNSERVICEABLE WAR RESERVES REPAIRED AT DEPOT ARE DISTRIBUTED
904 C tINITIAL SERVICEABLE WAR RESERVES.ALREADY IN-PLACE,ARE NOT DISTRIBUTED)
905 C
936 CALL DIST IIFDAYILDAYDAMTKl
908? IF IIPRT1.LE.O) GO TO 3-OO

9 aF ODIiK-)*3# 6 0.NE.or) 60 TO 3400
909 WRITE 16,10000) CASE
913 wRITE 16, 123001
911 WRITE 16119an)911 WRITE 1, t9i 8 0]191 W 1 69 0

914 C
915 C dRITE PART ID IF THE PART IS AN INITIAL DEPOT UNSERVICEABLE WITH
9D A REPAIR TIME=0,PRINT A WARNING

918 3400 IF (X eGE*0001*OR*DAMT.LE*.&01) WRITE 66,12100) KAMSNIKIA
919 * DESCIK)

; !S ,dLT O01ANDeDAMTeGT*313 WRITE 16,12400) KANSNIKIA

922 C
923 C PRINT THE ADJUSTED (INITIAL UNSERVICEABLE DEPOT F WAR RES STKS t
92'. C ASL/PLL DEPLOYED AFTER DAY 11 PARTS DEPLOYMENT 1EXCLUDES IN-PLACE
91 S C ASL/PLL AND SERVICEABLE WAR RESERVES1

927 WRITE 46,122001 |PTDEP1KLtL-1,Z%1
928 3500 CONTINUE
929 IF IIPRT*LE.0) GO TO 3600
930 C
931 C PRINT THE SCENARIO INPUT DATA SUMMARY
932 C
933 DO 3700 J=INW
93. IF iNOiJ-1 ,511s.E.o 60 TO 3600
935 WRITE 66.10 00 CASE
936 WRITE I6, 12500)
937 WRITE 16, 26001 ADDOSTCONVFtLIMITIESS
938 WRITE 16,12700) FMNMCLNCRtCLNCT
939 WRiTE 1281i0) ZCOST
90 wRITE 6 129001
9041 WRITE 6 130001
9'.2 3600 CALR:CALR.ALR6J
943 3700 WRITE 16,13100) JACIJ),FHR4J3,AVMIJIALRIJICALR
9.' 3800 WRITE 1 610000) CASE
94S WRITE 66,132001
9'. C
917 C PRINT A REPORT SUMMARIZING OPTIONS SELECTED FOR THIS RUN
988 C
989 IF (ISEL.C.QO WRITE (6E133001 ISEt
950 IF (ISEL.EU.1) WRITE 16.138001 ISEL
951 IF ,ISEL.EQi,2 WRITE 66 13500) ISE L
95 IF NFSLT. WRITE 6.1 Go N FS.ZDCY ZNRTLBREPL*FRLIN
953 IF INFSGE 0) WRITE 46013700) FS
958 IF IIORO.LE.O? WRITE 66,13800) TORD
955 IF 1IORD.GT.O) WRITE 1613900) TORO
956 IF 6IOPT.LE:0,) WRITE 11:14781 IJOPT1
957 IF iOPT.GT.o0 WRIST 0 TE 48 OPT
958 IF (IOPT2.LE.D) WRITE 16,14200 IOPT2
959 IF |IOPT2.GT.0) WRITE 16,1300) IOPT2
960 IF (IOPT3LE*.0 WRITE 161;08) IOPT 3
961 IF IIPT3.OT. 0 WRITE 66,18500) ZOPT3

(IOPT3,L[,81 WRITE 16|%G~ IOpTl
962 I F (IOPT4LE * )WIE 46.116003 IOPT'.
963 IF IIOPT4.GT.Ol WRITE 46,1t700) IOPT.
964 IF IIOPT5*LE.O) WRITE |6,288001 ZOPIS
965 IF IIOPTSGT.O) WRITE 166149001 IOPTS
966 IF IIPRT:LE.O) WRITE 166 SOOO3 IPRT
967 IF IIPRT.GT.0I WRITE 6,15100) IPRT
968 IF (IPRTl.LEo.O WRITE 16152001 IPRT.
969 IF IPRTI.GT,0 WRITE 66,153001 IPRTI
970 WRITE I6,15'.OO3 INTINT
971 DO 3900 I:1,NW
972 3900 OCOSTFI310..
973 00 .000 I=1NP
97. 4000 DOD ):COST4X)
975 KNT-6
976 C
977 C ORDER THE NO-SUB PART SET ACCORDING TO DECREASING UNIT COST (MOST
978 C EXPENSIVE PART FIRST)
979 C
980 NOUPMMYNP
981 DO '300 K1,NP
982 CALL MAXC TNDUMMYNOUT)
983 IRCIKI:NOUT
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96S Ire(NP1.LE.O GO To q420n
986 00 4100 L1 NPI
987 IF tIFSIL|,EQeII) 60 TO *330
988 4100 CONTINUE
989 4200 KNT:KNT.1
990 IRSIKNT12II "
991 300 DODIII)=-l-
992 IF IIPRTIeLE*O) GO TO 4600
993 C
99* C PRINT SUMMARY PART DEPLOYMENTS FOR EACH PART IIN ORDER OF UNIT COST)
99S C
996 DO 4500 K=INP
997 II:IRCIK)
998 IF 4M4044-1,513 .NE.0) 60 TO %S00
999 WRITE 66,1000) CASE
1000 WRITE 16,155001
l001 WRITE 16,10300)
oWRITE 16ilUSO A

WRITE 66, 10300KIloos 4600C ARET! t11001 11.~ASNIIII.ADESCIII19COST(Ill eCLASSI III
1005 $O CALRCO*

1006 C
1337 C COMPUTETHE MINIMUM NUMBER OF ACFT1ALLOWBIIII REQUIRED TO MEET THE FLYING
1008 C PROGRAM/AVAILABILITY OBJE CTIWE FOR EACH DAY I
1009 C
1010 WRITE (6 15600
1011 00 70 1011012 CALR:CALR*ALRII)
1013 ASURVI)=AC(II-CALR
101* XX:AMAXI(OeASURV1I)*jl-AVM!I))
1015 YY-AMAXIO, tASURV 6I )-FHR I)i/FHMI
1016 *LLOWBII):AINIXX.,Yv)
101? IF IALLOWBuI).EDeYY) IFHCII):=
1018 IF IALLOWBIIIeEO.XXI IFHCIII:o
1019 *700 CONTINUE
1020 TTFH:0.000001
1021 C
102? C COMPUTE TOTAL FLYING HOURS IN THE FULL FLYING PROGRAM

M 3 C DO C 0 *800 I:1.,,

1025 *600 TTFN=TTFH4FHRII3 -
1026 C
1027 C COPUTE COEFFICIENTS USED BY FUNCTION SR IN THE CALCULATION OF
1028 C MET DEMAND
1029 C
1030 00 *900 J=INP
1031 CFIJI=FR(.3.QPAIJ,
1032 BFJ)-I *l-BCIJ3)e 1-ZNRT IJ))*CF6JI
1033 DF(J):=61-OCIJllIZNRTIJ3)*CF(JI
103* *900 CONTINUE
1035 C
1036 C IF ONLY ASSESSMENT CASES ARE TO BE PROCESSEDSKIP REOMT CALCULATIONS
1037 C
1338 IF IIOPT1,LEeO) GO TO 7600
1039 INOI:I
1OO IN022"
10*1 C
10*2 C DETERMINE WHETHER ONLY RESIDUAL ROMTSOISEL-O) ONLY TOTAL RQMTSISEL:I,.
10*3 C OR BOTH RESIDUAL AND TOTAL ROMTS4ISEL:21 ARE TO BE DONE IN THIS RUN

10S IF CISEL.EQ.21 60 TO 500
1O6 IND: 1*TSEL
107 IN02=1*ISEL
108 C
13*9 C THRU STHT 7500 PROCESS ALL REOUIREMENTS CALCULATIONS AND ASSOCIATED
1050 C CAPABILITY ASSESSMENTTS FOR BOTH UNCONSTRAINED COST AND CONSTRAINED
1051 C COST CASES
1052 C
1053 5000 DO 7SOO INO:INDI,1N02
I0S% ACL:o"
1055 CL::LNCT
1056 COST:O
1057 IF IINO.EO.21 CL:CLNCR
1058 C
1059 C CALL SUBROUTINE UCROPS TO CONPUTE THE UNCONSTRAINED COST REONTS
1060 C SOLUTION. THEN CALL SUBROUTINF UCCAP TO GENERATE THE CAPABILITY
061 C ASSESSM-NT BASED ON THE UNCONSTRAINED COST SOLUTION

1062 C
1063 CALL UCROPS IINDIOPT4,IOPTSIORD)
1064 CALL UCCAP 4INO)
1065 C
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1
6  

cCFOLONNG OSTNTS I R0 TNT 7600 VP OCSSCTHr CON STRAINED CO STECAS

07T C IF me COT LISIT CL EGAT VEt OMT ONSTRA NE CS OCS

069 IF fCLLE.Oe) G0 TO 7500
1070 IV-NW
S071 UCNS:O. NE W

FRACI:O.
1073 C
101 C IF THIS IS A FULL SUB CASE ,ONIT CONSTR COST ALGORITHM I AND ONLY
1075 C PROCESS CONSTR COST ALGORITHM 2

lyp C
178 C IF INP2*EQ.0 60 TO 6600 .1078 C
1379 C UP TO STNT 6600 PROCESS THE CONSTR COST SOLUTION FOR ALGORITHM I
1080 C
1381 C
1082 C RECOMPUTE THE COST OF THE UNCOMSTR COST SOLUTION
1083 C
1384 00 So J1lNP2
1085 II:INSIJ.
1056 5100 UCNSZUCNS.COSTII TI)RNCSIIII
1087 WRITE IS:O000 CASE
1058 WRITE 16, 157001
1089 C
1090 C SAVE THE UNCONSTR COST SOLUTION IN AN ARRAY
1091 C
1091 S2 0 0 5200 J=ltNP

19200 RNCSIJ-RNCS IJI
109%. C
109S C THRU STNT 5800,THE STANDARD PARCOM NO-SUB CONSTR COST ALGORITHM
1096 C OPERATES ON THE NO-SUB PART SET.
1097 C " -
1398 CLI:CL
1099 CNC:CMINT-CL

01 CNC IS THE S AMOUNT OF THE UNCONSTE COST SOLUTION WHICH IS NOT AFFORDABLE
1102 C AND SO MUST BE 'UNBOUGHT'. IF CNC *LT OTHEN THE UNCONSTR COST
1103 C SOLUTION IS ALSO THE CONSTR COST SOLUTION
1104 C
1106 s TF*CNC.TO.) 50 TO1 53 0 0
Ila& IF itN.ECOslI WRITE (6,1S8001
1107 IF IINOoEOo2) WRITE 160159001

C 60 TO 7500
1110 C UNDER ALGORITHM I LOSICITHE NO-SUB PART SET REGMT IS 'BOUGHT' FIRST
1111 C (ORsEQUIVALENTLY9 THE FULL-SUB SET REONT IS 'UNBOUGNT' FIRST')*
1t11 C IF CNC .LT. THE COST OF THE FULL-SUB PARTS IN THE UNCONSTR COST
11 C SOLUTION ICOS TI4NW) THEN THE ENTIRE UNCONSTR COST NO-SUB REONT
1114 C IS 'BOUGHT AND PART 0* THE UNCONSTR COST FULL-SUS REOT MUST BE
1115 C UNBOUGHT'v OTHERWISE TNC ENTTRE UNCONSIR COST FULL-SUB REQ"T IS
1116 C 'UNBOUGHT' AND ONLY PART OF THE NO-SUB REONT MUST BE *BOUGHT'.
1117 C
1118 5300 IF fCNCeBT.DCOSTI1INW) GO TO SO01119 CL,:UCNS !..

CL:=CL-CLI
1121 GO TO 5900
1122 5100 IF INPIoEQ.O1 G0 TO S600
1123 C
112 C BEFORE STARTING ALGORITHM I PROCESSING91NITIALIZE FULL-SUB REQUIREMENTS TO 01125 c.
1126 00 SSOO J:lNPI
1127 II-IFSIJ)
11298 SSO0 RCS4II):0. NEW1 29 C
1130 C TRNCS STORES THE NO-SUB PARTS MIX PORTION OF THE SOLUTION FOR
1131 C ALGORITHM I
1132 C
1133 5600 CL2:o-
1134 CL1-CL-CL2
113S CNC:UCNS-CLI
1136 00 S800 J=19NP2
1137 II:INStJl
1138 C-TRNCSIITICOSTt4i"
1139 IF ICoLTeCNC) G0 TO SCO 3
11"0 1 RMCSII1I:TRNCSIII -CNC1COSTII)

1 '12 6o TO 6200
11F3 5700 TRNCSIII):0.
111. CNC-CNC-C
llS 5500 CONTINUE
110#6 60 TO 6100
1117 590o IFCC-i
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1148 C
1149 C DETERMINE IFCCTNE LAST DAY N FOR WHICH 'CUM FULL-SUB REOMT COST
1150 C THRU DAY N' IS *LE& CLZTHE AFFORDABLE AMOUNT OF FULL-SUB PARISI
1151 C
1152 00 6000 1=1 NW
1153 IF IOCOSTIIII.GT.CL2) 60 TO b000
11S4 IFCC=I
1155 CL=DCOS I III-
1156 6000 CONTINUE
1157 WRITE 6 160001
1158 6100 IF 4CL2.&E*DCOSTIfNW1) WRITE 66,16100)
1 59 I F ICL2.LT.DCOSTIINWI) WRITE 16,162001 CL2,BCLIFCC
160 IW=NW

1161 Nw=IFCC
1162 C
1163 C GENERATE THE FULL-SUB PARTS MIX ASSOCIATED WITH DAY IFCC
1164 C
1165 CALL UCPQPSINDitOPT4.IOPTSIORD)-
1166 6200 WRITE 66,16300) CLCLI
1167 WRITE I6101003
1168 IF 6CL2.LE..00MO) wRITE 66,16400
1169 NW:IW
1170 C
1171 C MERGE THE JUST-COMPUTED FULL-SUB MIXISUSTAINABILITY SOLUTION)
1172 C JUST COMPUTED dITH THE NO-SUB MIX OBOUGHT' EARLIER AND STORE
1173 C THIS COMBINED SOLUTION IFOR CONSTR COST ALGORITHM 1) IN TRNCS
1174 C
1175 00 6300 1=1NP2
1176 II:INSII)
1177 6300 RNCSI III) RNCSITIS1178 no 6400 1=1 MP •
1179 6400 TRNCSII):RNCS6I1
1180 TOT=O-
1181 00 6500 1-1 NP
1182 TOT=TOT*COST I |*RNS6 I )
1183 6500 RNCS1I1=RNCSIII*STA4 )*IND-1"
1184 IPO.
118s C
1186 C CALL THE CAPABILITY ASSESSMENT ROUTINE (BUT DON'T PRINT RESULTSI
1187 C TO COMPUTE FNC.THE FRACTION FRACTION OF THE FLYING PROGRAM ACHIEVED
1188 C USING THE ALGORITHN I SOLUTION
1189 C
1190 CALL CCCAP XNOLDLZNZTCONVF.TTFHXNTCIPFNC) NEW
1191 FRACI=FNC
1192 WRITE 46,16500 FRACI1193 C
119' C THRU STMT 6800,GENERATE THE SOLUTION FOR CONSTR COST ALGORITHM 2.
1195 C STORE THAT SOLUTION IN ARRAY XMNCSo
1196 C SUBROUTINE UCRQPS HAS ALREADY DETERMINEO IOCC(INO).THE LAST DAY N
1197 C FOR WHICH 'CUM TOTALIT.E. ALL PARTS) REQNT COST T4RU DAY No
1198 C IS *LE* CLTHE IINPUT$ COST LIMIT.
1199 C
12C0 6600 IF 4IOCCIIND)iLE.1oORoIOCCIINDIoGEoNW3 GO TO 7500
1201 NW:IOCCOINO)
1202 00 67Co I=.NW
1203 6700 FHA4II:FHRI|)
1204 CALL UCRQPS 4lNOrOPT4,IOPTStIORO)
1205 00 68CC J=INP
1206 XRNCS4JI=RNCSfJ)
1207 NW=IW
1208 IP:o
1209 6800 RNCS4J1:RNCSIJI.STKIJ1) IND-I)
1210 C
1211 C CALL THE CAPABILITY ASSESSMENT ALGORITHM TO COMPUTE THE FRACTION
1212 C FLYING PROGRAM COMPLETED WITH THE ALGORITHM 2 SOLUTIONIBUT DON'T PRINT IT)
1213 C
1214 CALL CCCAP IIN0,LINITCOWVFtTTFHKNTCIPFNC"
1215 FRACZ=FNC
1216 WRITE t6916600) FRAC2
1217 C
1218 C CHOOSE THE CONSTR COST ALGORITHM SOLUTION WHICH GIVES THE HIGHER
1219 C FRACTION FLYING PROGRAM ACHIEVED AND CALL SUBROUTINE CCLIST TO PRINT
1220 C THE SELECTED SOLUTION

C IF IFRACI.LE.FRAC2) 60 TO 7130
1223 00 6900 J=I. NP
1224 6900 RNCSIJI=TRNISIJI
1225 IG:"I229 CALL 81LIST 1"IOR"IND)

1228 00 7000 J=I NP
1229 7000 RNCS J):TRNCS JISTK |J)|IND-1"
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CALL CCCAP IINOLINITCONVFTTFNKNTC,ZP,FNCI 912 0to 7100

£3. 7100 Is=1234 00 f200 J=ltNP

1235 7200 RNCSIJ):XRNCS 6J,
1236 CALL CCLIST 11GIORDINO.
1237 DO 7300 J:l NP
1238 7300 RNCS J s:XRNCSIJI.STN4Jb.6IND-l)
1239 IPl 

• -.+ ."

13101 C CALL THE CAPABILITY ASSESSMENT ALGORITHM AGAIN TO PRINT OUT ASSESSMENT
1242 C RESULTS FOR THE SELECTED CONSTR COST SOLUTION
1243 C
12114 CALL CCCAP CINOLINIToCONVFTTFHMNTCIPFNC)
1215 7fl0 NVI:I
1216 00 7%SO 1-1 NV NEN
1247 7150 FHAII):FHRI ) NEW
248 7500 ICOST:O
249 C
1250 C THRU STMT 5900 00 CAPABILITY ASSESSMENT OF 'CURRENT INVENTORY'
1251 C UNDER VARIOUS PARTIAL-SUB POLICIES
tiff C7 6 0 0 DO 7700 N1INP

1254 7700 RNCSIMIISTMIN)
125S IP:l
1256 IND=Z
1257 C
1258 C 00 A CAPABILITY ASSESSMENT FOR THE PART-SUB POLICY USED IN THE
1259 C REONTS CALCULATIONS
1260 C
1261 CALL CCCAP IINOLIMITCONVFTTFHKNTCIPFNC)
1262 KNTC=2
1263 C
12b4 C RESET STOCK TO INITIAL LEVELS AND CLEAR FULL-SUB AND NO-SUB PART
1265 C ARRAYS PRIOR TO RESETTING THENIFOR A MEN PART-SUB POLICY)
1266 C
1267 7600 00 7900 K-1 NP
1268 RNCSAK)=:STIM)

IPO 7900 IFININ "' O
1271 C

AP -SUB POLC IN OF HITN[R TH NR D OSIGNATIONj~7~ CR~ L2NOTI PAT CY IN T RNSM I
-SU PAR S1 NPTFH T OR ELS TMN NR . DESIGNATION

1271. C OF OF NO-SUB PARTS 4!! NPTNS .GT9O9* ONLY ONE SET IS READ.1275 C

1276 READ 41 !.9100.NO0-16700 NPTFSNPTNS
1277 IF f4NPTFS.NPTNS).LE.0 60 TO 16700
1278 IF NPTFS.LEOJ GO TO 6200
1z79 C
1280 C READ IN THE DESIGNATED FULL-SUB PARTS FOR THIS POLICY* ALL OTHER
1281 C PARTS AREBY DEFAULT* NO-SUB PARTS.

i NPI=NPTFS
1281 READ 111,91001 IIFS4IIIo1=NPTFSI
128S NP2=O
1286 00 6100 ;=1lNP
1287 O0 00 I$1=NP1
128 IF IIFSIII.EO.KI GO TO 8100
1289 5000 CONTINUE
1290 NPZ-NP2* 1
1291 INSI NP2I=

6100 CONTINUE
GO TO 5500

129 6200 NP2:NPTNS
1295 C
1296 C READ IN THE DESIGNATED NO-SUB PARTS FOR THIS POLICY. ALL OTHER
1297 C PARTS AREBY DEFAULT, FULL-SUB PARTS.
t298 C
1299 READ 111,91001 41NS119.I:1,NPTNS)
1300 NPR-O
1301 00 B0 IM.P "
1302 008 a3 llNP2

1303 IF IINSII.EG.Kil GO TO 100
13014 8300 CONTINUE
1305 NPI:NP1..
1306 IFSONPII=K
1307 P1.00 CONTINUE
1308 8500 IF 4IOPT2.LE@O1 GO TO 8700
13C9 C
1310 C PRINT THE COMPOSITION OF THE FULL-SUB PART SET FOR THIS PART-SUB
1311 C POLICY
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1312 C
1313 00 IbO !lP1
1314. -IIFS(1)
1 315 IF (MO1 GltOlN) AE 60 TO 8600

316 ~ WRITE 610.Ni AEO
*1317 WRITE 46,10900) KNTC

1318 WRITE 16,102001
1319 WRITE 46,10300)
1320 8600 WRITE (6,110001 II ANSN(ITI AOESCIII),COST4II),FR4II),ZNRY4riJ),cy
1321 .4111 DCYII)I,9C411 0oC41),iTMIIII
1322 8700 IF IIOPT3.LEe0) 60 o 8900

*1323 C
132#4 C PRINT THE COMPOSITION OF THE NO-SUB PART SET FOR THIS PART-SUB
1325 C POLICY
1326 C
1327 DO 8300 I=1,NPZ

*1328 11:IN4it)
1329 IF 4M0041-1vS0)eNE*03 60 TO 8800
1330 WRI TE 1691O000 CASE

* 1331 WR TE 16111003 N IC
1332 WRITE 16, 0OZ0O)
1333 WRITE 16,103003
1331. 8800 WRITE 46,112003 IT AMSNIII),ADESC(ZII,COST4II)I,FRIII),0ZNRT4II),BCY
133S #1l 1 ,OCY1IZ),IC1IJIDCIIIISTNIIII
1336 IND=2
1337 C
1338 C COMPUTE ANO PRINT CAPABILITY ASSESSMENT RESULTS FOR *CURRENT INVENTORY'
1339 C WITH THE N4EW PART-SUB POLICY
134.0 C
131.1 8900 CALL CCCAP 4INO,LIMIT,CO#IVF,TTFH,XNTCIP,FNCI
134.2 KNTC=KMTCOX
134 3 C
131.1. C 6O SACK AND PROCESS ANOTHER PART-SUB POLICY FOR USE IN CAPABILITY
131.5 C ASSESSMENT
131.6 C
134.7 60 To 780
131.8 9300 FORMAT 42 FS*Z,1592FS,01
131.9 9100 FOR PAT 116153
1351 9300 FORMAT lF11 .F5.3qF5.0.F1O.6)
1350 9200 FORMAT 1F5. 1
1352 91.00 FORMAT U/I
1353 9500 FORMAT (2X,A15 F9.0,5XF3.OFS.0,5F3.0,I1110X,15)
1351. 9600 FORMAT f/rSF6.0 l/
1355 9700 FORMAT 112)
1356 9930 FORMAT 4AI61
1357 9900 FORMAT 10F10.0)
1358 10000 FORMAT I 1141:3D01 'CASE-. Alb1)
1359 10100 FOR MA I Il It S RANK 6ROEREO IN NORMAL INPUT ORDER')
l 360 10200 FOR"AT /91 PART' 511 'MSNO 11.1 'DESCRIPTIOt4',7X,' COST OST FAIL','
131 *y T RTS aCY DC# 6RT *dIN DC0ON OPA £55 CLASS INIT STK'3
1362 10300 FORMAT fit
13b3 101.00 FORMA 493A16,2X.A16,F8.0.F3.O.FS.6,F5 .2,3F5.O ,2F5 .2,1XF3.O,IS,I
136#41~ 0,10)
13bS 10500 FORMAT 411,11 1N 1,2,1 8oD,F3e0,FS.6,FS.2,3F5.OZFS.2,1XF3o
1366 #0 r5,11 ASF P1,iA62w36F
13b? 10600 F8RMT I' 0o AL NP PARTS=',I.,' NIR USED:',I1.)
1368 10700 FORMAT 11,F11..O,F1S.0,151
1369 10800 FORMAT l11,F9.1,I5,51,1OI5)

137? 1?90 FOMA 41/901FULL UB IESFOR OPLI C .22FS..5,F52111
1372 *,9F U LL SU' 10.0)
1373 11100 FORMAT 4//,o NO SUB ITEMS FOR POLICY',t3)
1371. 11200 FORMAT~ 1 1 f .X~I 6,2X,A6F8.O3X,F8.6,F5.2,ZFS.O,SX,2F5.2,1X.10

11S 11300 F6RMA N1S 5.1
1377 111.00 FORMAT 116F5.2)
1378 11500 FORMT4,0.,DCPOE'
1379 11600 FORMAT 4'RAN PAPR'983 '45N' 1SX.'DESCRIPTION' ,131,'COST',' CL
1380 *ASS' 21'0R OUR IRRV WRUNS SqAY1 DAY?- TTNC'

138 1650P01.Z RAPNK PAPT'e, o"'SN', I8a, DESCXTION0,1 3WCOST')
1362 1170 FOR MAT 42553A6,3A16,q1XgF11..061E.AS,1N5F6.0 I2F7.O)
1383 BO O fA // UNADJUST ~D PARTS 0E EL YT B Y DAY INTERVAL')
13884 11900F2R MAT I' -1 -10 -1Is -20 -25_ -30 -35 -10 -1.5'
1385 *. -SO -55 -60 -65 -70 -75 -80 -85 -90 -95','
1386 * -100'
1387 12000 FORMAT 4' -105 -110 -115 -120'1
1388 12100 FORMAT 1S2;liXA6
1389 1200 FORMA I52Ai 1 XA6390Q 12300 FORMA I ItIX, iADJU5STED (FOR DEPOT STKSI PARTS DEPLOYED BY INTERVAL'
1391 *1.. .
1392 121.00 FORMAT 415 2Xb2,l~ tX; AARING DEPO 116ER 31K '*DE
1393 *OT REPA IR lI _n ~C l0 0o @1WRIG DEO NEWSI /DP
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391 125S00 FORMAT 41I, X .'SCENARIO INPUT DATA SUMMARY')

1395 12600 FORMA I T/OST OFFSET: F6 I' DAYS DESIRED CONVERGECE:',FS1396 *.3 /1 3X "MAX ITERATIONS= .h3 X.9MAX ESSENTIALiTY~qaT3l
1397 12700 FORAT U.SX*9 MAX FLY HQS/AC T DAY=1,FIFS,4XLADO:6N COST LI','M

1398 'IT=6',F12.,/IlX'TOTALIINIT INV:01 R OT COST LIMIT:,FI3.).
1399 12500 FORMAT 11,SX,' COST OF CURRENT INVENTORY='F9114*)
1400 12900 FORMAT II3K *CuM ACFT PROGRAM NIN REQ ACFT CUM ACFT')
1401 13000 FORMAT 17x,'DAY DEPLOYED FLY MRS AVAIL LOST',7X,'LOST')
1402 13100 FORMAT ISXI5,FlleO,FOO.,FIO*.2FS.1F11)".
1403 13200 FORMAT l//,lgx,' 10 0* * OPTIONS CHOSEN FOR THIS RUN 0*000*')
I14C4 13330 FORMAT e/I//Sx,'ISEL:,I3 ' 0* ONLY THE TOTAL(INIT STK:D)*e' RON405 *TS ARE COMPJTED IN THfj RUi

1406 131400 FORMAT m//i,SxTSEL:I3 91 ONLY THE RESIDUALiINIT STN:CURR',
1407 *' rNV19 ROMTS ARE COMPUTED IN Tons RUN ')
1408 13500 FORMAT 4//Il 51 'SEL" 13 ' 00 BOTH THE TOTAL INIT STK=0) AND"
409 'RESIDUALIINIT STK:CURR fNV1 RONTS ARE IN THIS RUN 00')

MCI1 13bO FORMAT 11/,SX'NFS='13,O' C* FULL SUB SET IS CHOSEN ACCORDING' '

1411 *TO A DEPOT RE AIR CYLE EXCEEDING ,F12.00 DAYS OR NRTS s,'EXC[EDI
1412 *NGoFb.31I/ 15 OR RETAIL REPAIR TIME EXCEDING',FB.O,' OR FAILU
1413 *RE AATE RxCEEDING9,F9.6
11414 13700 FORMAT 111,SXNFS'. 13 * *:,FULL SUB SET IS SPECIFIED BY INPUT')
11415 13800 FORMAT fIISX,'IORD:1.3,' 00 COMPUTED RONTS LISTS WILL BE IN ','
11416 'ORDER OF OCREASING UNIT COST OF PART')
1417 13900 FORMAT *Il X,'IOPD-*I 3,' * COMPUTED RONTS LISTS MILL BE IN t*'
1418 +ORDER OF DECREASING RimT AMOUNT FOR PART')
1419 14000 FORMAT IIt SX,'IOPTI:=,139' 0 ONLY ASSESSMENT CASES WILL BE eg(
1120 'ONE IN THIS RUN)
1421 14100 FORMAT I/fqSXIOPTI:',13,' 0 BOTH ASSESSMENT AND RONT CASES','
1422 'WILL BE DONE IN THIS RUN')
1423 14200 FORMAT (// SXrOP72=9,039. .0 THE FULL SUB PART SETS USED IN**
14214 ASSESSMENT CA ES WILL NOT BE PRINTED')
1425 14300 FORMAT f//9SXt;IOPT2:'.1939 00 THE FULL SUB PART SETS USED IN'*'
142b #ASSrSSMENT CA SS WILL BE PRINTED*)
1427 14400 FORMAT 1/ISX IOPT3' 13 ' 0 THE NO SUB PART SETS USED IN*, AS
1428 'SESSNENT CASEH WILL NOT B1 PRINTED')
1429 11S0 FORMAT (II SX *IOPT3:', 130 00 THE NO SUB PART SETS USED IN',' AS
1430 'SESSNENT CASEH WILL BE PRINTED'

1

131 1160 FORMAT 6JtSXj IOPT14 1sl3,' 0* THE UNCONSTR COST RONTS LISTS*,
* 

W
'ILL NOT BE PRINTED'BUT ARE COMPUTE )9)

3 T14700 FORMAT U 5K ',IOPT14',I3,' ,, THE UNCONSTR COST RONTS LISTS$,* M
1434 ILL BE PR NTED )
1#13S 14800 FORMAT (I/,SX9IOPTS=*,13,' So THE CUN PONT BY OAY COST LISTS','
1436 'WILL NOT BE PRINTED 0)
11437 14900 FORMAT " I SX ,TOPTS:',13,' 40 THE CUM RONT BY DAY COST LISTS*,'
1438 *WILL BE PRINfTD e)
1439 15000 FORMAT 1//,SX, ZPRT:='13

* 
*0 THE SCENARIO INPUT DATA SUMMARY',*

11440 *WILL NOT BE PRINTED 'S
1441 15100 FORMAT 1/I.SX *TPRT:*.I3.*0 THE SCENARIO INPUT DATA SUMMARY','
1442 'WIL BE PRINTD'
11443 15200 FOMAT (/1,5K, IPRTIRZ',3,I oi THE FULL SUB AND NO SUB PART ',' S ."-

14144 ETS IFOR PONT CASES) WILL NOT BE PRINTED*',1 1 3X,'NOR WILL 't'THE I
144S 'NPUT-ORVERED AND COST-ORDERED PARTS INPUT LISTS )
1446 15300 FORMAT (//SK,'IPRTI'e,139; 0 THE FULL SUB AND NO SUB PART ',' S
14147 *ETS IFOR ROMT CASES) WILL BE PRINTED q/ 13X ,AS WILL ','THE INPUT-
1448 'OROFRED AND COST-ORDERED PARTS INPUT LISTS ')
1419 15400 FOR"AT @I/,Sx,'NT:'.q3 1 ** THE PARTIAL SUB PONT ALGORITHM',' WI
1450 LL TEST AT INTERVALS OF' 1ALLOWABLE NMCS ACFT) 0)
1451 ISSO FORMAT (4,* ITEMS RANK OOERE0 BY DECREASING PART COST')

45 FORMAT I//,ZOX.'*** CONSTRAINED COST SOLUTION EVALUATION*, REPORT
114514 ' l*' tll)
1455 15800 FORMAT IHI ftIIOXq'THE UNCONSTR COST TOTAL PONT SOLUTION IS'* AL
14S6 'SO THE CONSTR COST TOTAL RONT SOLUTION')
1457 15900 FORMAT (iHI// IOX 'THE UNCONSTR COST RESIDUAL PONT SOLUTION IS',*
1458 * ALSO THE CONSTP COST RESIDUAL RMT SOLUTION')
1459 16000 FORMAT /(//IOXqALL INO SUB) PARTS ARE AFFORDABLE IN CONSTRAINED'
1460 ' * COST SOLUTION 1')
1461 16100 tORMAT 1/tIOX&;ALL FULL SUB PARTS ARE AFFORDABLE IN CONSTRAINED'

',2 ' 9 COST SOLUTTON!)
1463 16200 FORMAT I/I, SXF12.O3X,'APPROXIMATED BY'vF12.O ' CUM FULL SUB','
14614 PART COST THRU DAY* 1ot' IS USED TO BUY FULL IUB PARTS')
14656 16300 FORMAT (III0X 'CON1TR COST LINIT=;'FIZ.03K 'OF WHiCH F12.O,3K,'
1466 *CAN BE USED* 7)1O'TH T NO

1467 "9 COST SOLUTION])' 0 BUY IND SU) PAT F THE UN NSR

1468 16400 FORMAT 4/91OXs *NO FULL.SUB PARTS ARE AFFOROASLE IN CONSTRAINED'
1469 ',' COST SOLUTTN lt
1471 1650 FLY RS IWTHEC FIRST CONSTR COST SOL YIELDS AN AVG FRAC',* PGM

1472 16600 FORMAT I/ SX ITHE 2NDISUSTNBLTY) CONSTR COST SOL YIELDS AN',' AVG
1473 * FRAC FN AIM=lFS.31
1474 16700 END
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SUBROUTINE CCCAP

I SUBROUTINE CCCAP lINDLImITCONVF TTFHKNTCIPFNC)
NAME: CCCAP TYPE: SUBROUTINI

94 C PURPOSE, THE CCCAP ICONSTRAINED C3ST CAPABILITY ASSESSMENT) SUBROUTINE
S C COMPUTEi FLEET CAPABILITY ASSFSSNE4T lAVG AVAILABILITY.FRACTION FLYING

C PROGRAM ACHIEVEDIPG FLYING HRS IACFT/DAY J BASED ON THE CONSTRAINED COST
C SOLUTION BEING STOCKED IN THE WAR RESERVE

8 C .
9 C CALLED BY: MAIN PROGRAM

10 CI1 C CALLS
12 C -FUNCTION SR: COMPUTES CUMULATIVE NET DEMAND THRU A SPECIFIED DAY
13 C FOR A SPECIFIED PART
14 C
is C FILES USED : INPUT - NONE
16 C OUTPUT - UNIT 6 #PRINT)
17 C
18 C
19 C ARGUMENTS
20 C
21 C
22 C NAME TYPE OSCRIPTION
23 C
2N C
25 C IND FIXED INDICATOR OF WHETHER TOTALIINIT STK:o) OR

R[SID ALIINIT ST K='CURP EN INVENTORY') R QMTS
ARC B ING PROCESSED *IN - INDICATES L

28 C REQNTS. IN0=2 INDICATES RESIDUAL REQMTS.
29 C
30 C LIMIT FIXED THE MAXIMUM NUMBER OF TTERATIONS I PER DAY)
31 C WHICH THE CONSTRAINED COST CAPABILITY
32 C ASSESSMENT ALGORITHM (SUBROUTINE CCCAP)
33 C WILL PERFORM BEFORE IT TERMINATES
34 C
35 C CONVF REAL THE CONVERGENCE THRE SHOLD I NPUTI USR I N THE
36 C CAPABILITY ASSESSMENT WITH CONSTRAINED COST OR
37 C WITH 'CURRENT INVENTORY'
38 C

* 39 C TTFH REAL TOTAL FLYING HOURS IN THE FULL SCENARIO
N O C FLYING PROGRAM
4I C
42 C KNTC FIXED THE PARTIAL-SUB POLICY BEING PROCESSED. KNTC=I
N3 C IS THE POLICY USED IN REQMTS CALCULATIONS AND
* N' C IN THE IST *CURRENT INVENTORY' CAPABILITY
NS C ASSESSMENT KNTC=2f3... ARE AOITI ONAL POLICIES
46 C IINPUT) USED ONLY IN CAPABILITY ASSESSMENTS
47 C Of CURRENT INVENTORY
48 C
N9 C IP FIXED INDICATOR TELLING THE CONSTR COST CAPABILITY
SO C ASSESSMENT ROUTINE ICCCAP) WHETHER TO PRINT THE

C1 C AMOUNT OF SOLUTION REQMT. THIS IS SET BY THE
5 C MAIN PROGRAM.
53 C
SN C FNC REAL FRACTION OF FLEET FLYING HR PROGRAM IFULL WAR)
ss C WHICH CAN BE ACHIEVED WITH THE CONSTR COST
56 C SOLUTION INVENTORY OR WITH 'CURRENT INVENTORY'
57 C
58 C
59 C
60 C LOCAL ARRAYS

6~ C
63 C NAME DIMENSION TYPE DESCRIPTION
64 C
6s C OMDTfJi 300 REAL WORKING VARIABLE USED IN THE CALC OF NET DEMAND
66 C FOR PART J ON DAY I DURING ITERATIONSITO COMPUTE
67 C ACHIEVED FLYING HRS) FOR EACH DAY
68 C
69 C FHNC(Il 120 REAL NUMBER OF ACHIEVED PROGRAM FLYING HRS ON DAY I

*70 C
71 C FHNZ1II 120 REAL FRACTION OF PROGRAM FLYING HRS WHICH &RE ACHIEVED
72 C ON DAY I
73 C
74 C
?S C COMMON BLOCK OUNLABELED) ENTRTES
76 C
77 C
78 C NAME DIMENSION TYPE DESCRIPTION
79 C

al C ACIII 120 PEAL MR ACFT DEPLOYED ON DAY I

A-21

-' '-, .' ' , _ ? .' , ' ... ,- ' ,. ' ,' 3. _. " _ - . ,'- - . . " .-_' . .". ._'.',':" ',", 3,_ .. ,.,_ . . ''' ,_- ",_._.... ..'_.- '",



CAA-D-85-3

I

Ii ALLOWB1T 120 REAL MAXIMUM ALLOWABLE UNCS AC ON DAY I WHICH
a C VILL STILL ALLOW ACHIEVNENT OF CASE OBJECTIVE
aS C 4FLYING HOUR AND AVAILABILITY) ON DAY I
66 C -

*7 C ASURV(I) 120 EAL NR AC SURVIVING INOT ATTRITTEDION OAT I
as c
89 C AWAYIN) 6 REAL AVAV6II)=AVS ACFT AVAIL 9FROM CAPABILITY
90 C ASSESSMENT BASED ON STOCKAGE OF EITHER
91 C CURB 1N1 OA I CURR Ili * COMPUTED AO-ON
93 REONTS SOLUTIONI

94 C AVAVGI21:AVG KIM ACFT REO9D TO ACHTEVE
95 C THE FLYING HRIAVAILABILITY OBJECTIVE.

9VAVB43)1AVS FLY HRIAVAIL ACFT I DAT
96 C tFRON CAPABILITY ASSESSMENT, 8ASEA ON

99 C EITHER CURM INV OR CURB INV * THE SOLUTION
oo C REONT) BEIN STOCKED.
101 C

103 C CASE CHAD CASE 10
10* C
IDS C CL I SEAL THE COST LIMIT IAS SPECIFIED BY INPUT) USED
1b C IN THE CONSTRAZIED COST REONTS CASE*
107 C
30 C 0NOE41 300 REAL WORKING VARIABLE USED IN CALCUI.ATTON OF
09 C NET OEMANOISRIIfJqjS1I)FOR PARTJ ON DAY I
Ila C DURING CAPABTLIT ASSSSEHNT.
III C MEN ICUMINET OND THRU DAY I IS BEING
112 C CALCULATE.ONOIJ1 IS tCUM RET oo THRU THE

C13 C PREVIOUS oAB.ASED ON AN INITIAL STK:O.

11S C D01JI 300 REAL ARRAT STORING THE ATTRIBUTE TO BE SORTED ON
16 C IN SUBROUTINkMXC IN MA I" H PSMTHIS HASIPART

UNITCOST FOR PART J. IN SUBROUTINES CeL S TA
C UCROPS THIS HAS THE AMOUNT OF THE SOLUTION

119 C ICONT FOR1 PART Je

1 1 C FHAII) 120 REAL DURING THE CONSTR COST CAPABILITY ASSESSMENT
2Z2 C ISUSNOUTINE CCAPS) THIS IS THE INITIAL ESTIMATE

EOR FLYING MRS ACHIEVED ON DAY I WHEN
12 C EITHE CUR TH IOCU** V WCNMl15 C C ONSTRAINNED COST ADO-OW RENT) 4IS LE|o

126 C THIS IS RECURSIVELY COMPUTED.
127 C
t|B C F"N REAL MAXIMUM FLYING MRS PER ACFT P'OAYIINPUT)
129 C
130 C FHPAPOINRI) 3,120 REAL FHPAPOI=INPLTING MRS PER AVAILABLE ATCF PER -. '-

FOR DAT UNOER THE SPECIFIED REPLACEMENTSPOICY SASfO ON STOCKING 0CURRENT INV *

C TN UNCONSTRAINED COST SOLUTION)

135 C
136 C FHPAPO3I$,,FLYING MRS PECR AVAILABLE ACrT PER
137 C FOR OAY I UNDER THE SPECIFIED REP. ACEM(MT

B C POLICY STOCKING EITHER CURRENT INVENTORY ORI9 C I CUAR n THe CONSTRAINED COST SOLUTIONI
1#0 C
1I C FRES) 120 REAL FLEET PROGRAM FLYING HOURS AQUIRED ON DAY I
141 C 1ACCOROING.TO THE INPUT FLYING HR PROGRAMI

*,4 €COST 1 FIXED INDICATOR WHICH TELLS SUBROUTINE UCROPS WHETHER
iS C TO PRINT THE PARTS REONTS LIST 40:00 1-OON'T).
146 C PC NTS LIST IS NOT PRINTED DURING CONSTRAINED
147 C COST RCONT CALCULATIONS.
ZaS €

19 C IFS US 300 FIXED ARRAY STORING THE PARCON PART NUMBERS OF THE
tI I PANTS IN THE FULL-SUB PART SET.

I C INSl i 300 FIXED ARRAY STORING THE PARCON PART HUNGERS OF THEPARTS IN THE NO-SUB PART SET.

115 C RP I FIXED FIR Of PART TYPES PROCESSED IN NUN. ITHIS
ORT u il lit EIA. CODE

I C MP) 1 FIXED TOTAL NMBER OF *PART NUMBERS' IN THE FULL-SUB "
C PART SET

161 C 4P2 I FIXED TOTAL NUMBER OF 'PART NUMBERS' IN THE NO-SUB
163 C PART SET
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16 C~d .FlvrD LENGTHIDAY') OF SCFNARIO
06 C

i 57 C PTDEP IJK 1 T',4 REAL TOTAL AMCUPNT OF INITIAL STOCK FOR P.ART J
W16' PECEIVEV AT TH1ATECIXCLUOING IN-PLACE STOCk I

Cb PET._E%i VAY 5*;-& Ahn DAY -,*K
1.7 C
'71 C Qp(ij) PEAL THE 'QUAN~TITY PE'n APPLICATION9 FOR PART J.

Ct I 1.F. THC STANCARr NUMBER OF ITEMS nF PART J
t7 C !NSTALLEF ON EACH' VPERATIONAL ACFT

17" C
it, C RNCtII 17- -EAL AC AVAILABILITY IMPLIE P Y STOCKAGE F
16 C tCOMPUTEPl ROmT 4 CUIRRENT INVENTORY) 

8
R BY

177 C ~TrCKAGE OF ONLY THE CURRENT INVENTORY
Irp C
i11" C RNCSIJ) 31- REAL THE SUM OF THE CCMPUTE 0ROP'T FOR PART JANP

1" C THE CUM INITIAL STOCK ISSUED/DEPLOYED T&AU
! 81 C DAY 1

*182 C
183 C SUv'iII 1',~ 9! L TOTAL STOCKOUTS OVER ALL PARTS IN THE NO-SUB
18" C P ART SETA! CALCULATED DAY I DURING

17 C CAPABILITY ASSESSMFNT
186 C
!37 COMON
13 FSl* AC 12_ ACL , AOESC13'01, BLLOW112GP,
18 4Fa AL 1.P I r), M~j:: AS R&IjP AVAVGIFJI,

i* AVM(17cjiv BYorv F30v CAS_
*19 1 * C0lMDA13flUIv CFl !;:Of CLv CMINfi

12* CNCS "C3 v SDS113~3, r CFNCS13voI, DCOSTTI3001,
193 o COS~roI1Z-IT OCYIIOR:) DFI'00, DM013001,
194 * DWO3')o FHA 612ri, FHM FHPAP013 1lt
195 * FI4RI:'Q 1, ICOIT, IOCII11 IFmC11 Oft
196 * IFS13r"lv INSEt, INS 13001 , TNT,
177 * IPT I101 IIoI 1C 6306'), IP06I33C I ISHORT,
19? 4 NP PI, P2 NW,1199 *~ PTdEPI300,241, CPA 13jr'I JI, RNCSI31

* Smili "I~) 0R~~J', SK3 CIO I, SUMB I ZOI v
201 * TPNCSI3OCIo 7 ST %13 6'O I TSUNS

2.32 DIMFNSION
*:1 DOI TOW , F14N (1170 v FHN?412l)

Zia CHAPACTER*16
*u ADESCt a Is C, AMSN, CASE

?.3 I BMAXR,;*
2.)' AVAVGI!)='.

*2JPC AVAVG3='.
?J9 YFHNC~r,.

13 TSURV=r.* 'pTNCD=:
412 DO 17:.j IZI,NW

* 13 TSURV=TSURV*ASUQVfI)
*214 sUptfI=:.

?1" DO 2:j W-1~j

'169" D4P TI
:!I2 DMDllj :1.

* )19 XX:AIJI'l

222 TAVrj.
123 C
'2-I4 C THPLI ST)T 12-j P'ROCESS CACt DAY
'2' C

Z&17 IA=61-lI/5#1
'2" cII

'27 C SF FNCS:-jEQM' #ISSUED I"! )JAL STOCK THCU DAY I
23 C
?51 Do ,n j-1 I Pir

*~~l 73 -SJ:NtJ.~J.IP~PIJ,IAI/,

*734 C CALCULATE INIIjALESlIMATEC A rFT A VAILArLr THI DY 4" THS VAILA PLF
Z3 " C YrSILPbAY414E6LY 0. PLOYE: ACt . THEN CAL CULA ltt 1MA 1T'D FPLYING "OURS
213o, C ACHiEVED mA SE" ON TPE EST P4TID ACFT AVAILABLr.

230 IF 1I.G'.11 XX.NIlI*ASU*W6T-i)4AClI)-AC(l-jI
1, 1 F04 I I : .1 111V F$*,F r

'4 lF INP; .C .: I ( n TO f--

'1 C IHiut STVT Slu 00 "l-S A'rT ISSL"1H2.T FOW TI IfT-U I..
"4 C ZP:N.'ET nEP"AIU 13AC~rrOE-)F-0- P1IrT K SlJMISII): TOTAL NO-SUk dACKo',UOP!

C4 C T SL PPC ArF I r rlp AL %n- - urP P ''IN D AY I.
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246 C
2'.7 '.00 DO SOC N=1,NP2
2'.8 liIINSIKI

251 ZP=DMDTIII-RthS&III
252 500 SUMB4Tl=SUM9(I1#AMAXlED.,ZP)
253 S00 IF (NPI.EQ.O) GO TO SOD
254 C
255 C THRU STMI ?CO DO NNCS ACFT ASSESSMENT FOR THE FULL-SUB SET.
256 C BOFCS=NET DEMAND fBACKORDERS)FROM PART KIQPA =NMCS ACFT FROM THIS
257 C FULL-SUB PART. BMAX =TOTAL NMCS ACFT FROM ALL FULL-SUB PARTS PROCESSED
256 C
259 BNAX=O.
260 DO 700 N:1,NP1
261 II:TFS(KS
262 XX=DMDTI)T
263 DMDT4II):SR1I 11 XXI
26's BOFCS=IDMDTAI!)-AN0CSIlI )/QPAIIII
265 IF lBOFCSoL E.o) BOFCS=Oe
266 BMAX=AMAXIIBMAX,BDFCS)
267 100 CONTINUE
268 C
269 C CALCULATE AUNCS:TOTAL AVAILABLE INON-41MCS) ACFT FROM ALL PARTS. THEN
270 C CONVERT IT TO A FRACTION AVAILABLE*
271 C
272 600 AUNCS=APAX1( *,SURVEII-SUMB3(I)-SHAXI
273 FHNCIII=AMI N1IFHR I) ,AUNCS*F4MI
27'. FHPAPDI391)=AMINlIFHM FHR(IilAUNCS#.OI)
275 FHNZ4I):=FINC 613/EFHR( b..ooooaI
276 AUCS=AUNCS/4ASURV4I)..O0ODIl
277 C

-276 C CHECK WHETHER ITERATIONS SHOULD STOP. COMPUTE ZDOIFFERENCE BETWEEN
279 C INITIAL EST FLYING MRS AND CALULCULATED FLYING HRS ACHIEVED CHECK
280 C IF Z/GAYS DAILY PGM FLYING MRS) .LT- CONVFIINPUT)o IF SO
281 C CONVERGENCE IS CLOSE ENOUGH TO TERMINATE ITERATIONS . ALS6 CHECK
282 C IF ITERATIONS IS eGE@ LINITGINPUT). IF SO,STOP ITERATIONS.
1 83 C
s%. Z=ABS IFHNCI II-FHA III I

285 INDX=INOX.1
286 IF GINDX.GE.LIIT.OR.IZ/ITTFH'1II.LE.ICONVF/NW).OR.INDX.GT.303
287 60G TO 1000
288 C
289 C CALC NEW EST FLYING MRS ACHIEVEDWUSED IN SUBROUTINE SR TO CALC NET DEMAND
290 C
291 FHAG I1=oS*lFMAlI)oFHNCiI) 3
292 BMAX=D*
J 93 SUMBI)o*

295 C RESET CUM DEMAND THRU LAST DAY WHEN A NEW ITERATION IS TO RESUME
296 C
297 00 900 J1 N
298 900 D moTIJ I =06"JiJ
299 6O TO 4.00
300 1000 TFHNC=TFHNC*FHNCIIl
301 00 11(l0 J=1,NP
302 1100 DMDIJI=DNDT(J)
3G3 C
3C'. C CALC THE AVG DAILY OISCREPANCYIZ) BETWEEN THE STARTING AND ENDI4G DAILY
UCs C FLYING HR ESTIMAYES,EXPRESSED AS A % OF AVG DAILY FLYING PGP. ACCUMULATE
306 C TME AVG FRACTION OF THE FLYING PGM THAT IS ACHIEVEDIFNCI. CALC AVG
307 C ACFT AVAILABILITYIAXI REQUIRED TO ACHIEVE THE DAY'S FLYING HR AND AVAIL
308 C OBJECTIVES
3C9 C
310 TNCD=TNCD*Z
311 RNCII):AUNCS
312 TAV=TAV*RNCIII.ASURVII)
313 1200 CONTINUE
31'. Z=l OQ.eTNCDIITFHNC#*.011
315 FNC=TF1NC/TTFH
316 IF IIPEO.01 RETURN
317 C
318 C PRINT THE CAPABILITY ASSESSMENT RESULTS ON A DAILY BASIS,W/AVERA6ES
319 C
321 DO 1'.00 I1N
321 SUMB( IISUMII31/qASURVtI3..O0O00I
322 Axz1.-IALLOWB6IIASURVII).0OO013 I
323 IF INODI-1,O)NEO GO TO 1300
32'. WEQIT E 16 _1503 ASI
325 , F COSTI 0EO1AN.4!01 WRITE ib,16001
326 IF I ICS EO.1.AND.INO.rO.2) WRITE 1661700)
327 IF OICOST.EQ.0) WRITE 66@18031 NNTC
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328 IF fICOST*EQ.I) WRITE 4691903) CL
32Z9 WRITE (6,2000)
330 C
331 C CAIC AVG ACFT AVAILABILITY4 AVAVG( 11 WEIGHTED BY DAILY NR OF ACFT SURVIVING.
332 C CALC AVGACHIEVED PGM FLYING MRS/ACFT/DAYIAVAVG#31),WEIGHTED BY DAILY MR
333 C OF ACF IVAILABLE.
334 C
335 WRITE 16,2lfnO) 7
336 WRITE 4 6,2000)
337 WRITE (6622001
338 WRITE 46:2300)
339 W RITE 46,24n0
3403 WRITE 46,2000Q)
341 1300 AVAVGI1)=AVAVGI1).RNCII)*ASURVII)/TSURV
342 AVAVGI3)=AVAVG43).FHPAPD( 3,1)*RNC4I)*ASURV4I)/TAV
343 1400 WRITE (6,2500) .rNpC(ir,AX,IZNNZ (I) ,FHPAPO(3,I?
344 WRITE 16,2600) AVAVGII),AVAVGIZI,FNCAVA V G13
345 RETURN
346 150CI FORMAT Ilki ,30X %CASE= ' A46)
347 1600 FOR MAT 4,X *FORCE NA ABILITY WITH CONSYR COST TOTAL D* 'RQMT
3418 *SOLUTION ST)CMED AT RETAIL',ii','* 0 NO POST 0-DAY PARTS DELYED
349 4) 4'
350 1700 FORMAT 1/, 1x,'* FORCE CAPABILITY WITH CONSTR COST RESIDUAL 0 *OR
351 *0 MT SOLT ON STO0CXED E DEPLOYED 0*')
352 1800 FORA It$ iN O FORCE CAPABILITY GIVEN THE CURRENT',' INV',1EM
353 *TORY STKED & 8EPLOVED FOR POLICY',13,' 00*1
354 1900 FORMAT I1//tOX90COST LIMIT OF' ,F1Z.01
355 2000 FORMAT 1 11
356 2100 FORMAT tI TgIAL FL Y MRS CONVERGED TO' ' WITHINOF3, ECN)
357 2200 FORMAT 49X, ACHIE VE'Z,2X' ACHIEVED' ',73'PECN'
358 2300 FORMAT (11K.' ACFT 1 92 V FRACTION*,%X,OFLYNHPS/AC1)
359 24030 FORMAT46X,'DAY',SX,'AVAIL',3X,'REQ AVAILO,6X,*DAY',3X,'FH PGMOIIX,

*360 *'/DAY9)
361 2500 FORMAT (SN lit5 F5 1 7,F 5.3::5~jx FS 31 F.1)

32 2600 FORMAT (/t A 4 FAF 3 ,5X,4,4,;
363 END
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SUBROUTINE CCLIST

SUBROUTINE CCLIST 1161IORD,1NOI
2 C NAME: CCLIST TYP I SUBROUTINE
3 C
4 C PURPOSE: THE CCLIST lCONSTRAINEO COST REQUIREMEWNTS LIST) SUBROUTINE
5 C PRINTS THE CONSTRAINED COST REOWUIRENENTS SOLUTION.

C CALLED BY: MAIN PROGRAN
S C
9 C CALLS

10 C -SUBROUTINE MAXCz ORDERS THE LIST OF ROUIREMENTS TO BE PRINTED*11 C

12 C OUTPUT -UNIT 6 ,PRINT)
13 C

S C FILES USED .OUTPUT - UNIT 6IPRINT)
16 C INPUT - NONE1? C

LOCAL ARRAYS 2 NONE

20 C
21 C ARGUMENTS
22 C
23 C
24 C NANE TYPE DESCRIPTION
2S C
26 C
27 C
2a C IG FIXED INDICATOR TO SUBROUTINE CCLIST OF %M4JTNER CONSTR
29 C COST ALGORITHM 1416:1I OR CONSTR COST ALGORITHM
30 C 2 G:2UTAS USED TO DETERMINE THE FINAL CONST
31 C COST SOLUTION

13 C INO FIXED INOI CATOR OF WKT NTS
3 C ESJj IDAfIN T p C OAINI3S C R OAL41MIT STK: CURRENT INVNT0 T RIwONTS--".

36 C ARE BEING PROCESSEO *INO: INDICATES TOTAL
37 C REONTS. IN@=2 INOICATES RESIOUAL REORTS.

38 C
39 C
40 C 13O0 FIXED RUN OPTIONCINPUTI. IF IONO .LEe.OtTHEN THE
4l C SOLUTZON E RfTS LISTS WILL SE ORDERED ACCOROINS
42 C TO DECREASING UNIT COST OF PART.ZF OPT3 .GT. 0
43 C THE REQNTS LISS"AR5NE £
MM C AMOUNT OF u NST B IDCREASIN

45 C
46 C
%T C48 C"
49 C COMMON BLOCX IUNLAIELED) ENTRIES

ID C
52 C MANE DIMENSION TYPE DESCRIPTION
53 C

C ACL 1 NEAL TEAUTS)OSUTAASLT DOLA7 CASED ON THE 'CUM REONT COST THOU DOA N"
58 C TABLESvMHICH IS THE CLOSEST APPROXIMATION
59 C TO THE INPUT COST LIMIT FOR THE CONSTRAINED
60 C COSTC AS"
61 C
62 C
63 C AOESCIJI 300 CHAR 16 CMAN DESCRIPTION OF SPARE PART J
64 C65 C ,
66 C ANSNIJl 300 CHAR IDENTIFICATION NARNSNS OF SPIRE PART i67

69 C CASE CHAR CASE Io
70 C
71 C

* U C~~CCL 1 REAL TECSTLIMITT IAiSSE FIO B NU)UE
73 C NETR C CNSTRAINED COST UCTSC ASE.

TM C
T7 C
76 C CuCSfJ) 300 REAL TOTAL COST ON EON? FOR PANT J USING
77 C THE SPECIFIED PART REPLACEMENT POLIC-
78 C
S9 C COSTIJI 300 REAL COST 3F A SINGLE ITEM OF PART J , THIS IS
so C ALSO DENOTED AS 'PART UNIT COST'.
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C
S. C .(Cflii 3'- REL IRQAY STCRZNG TH ATTRIBJT TO af S.QTFD ON

z TN SUBROUTINE MAXC. IN SU&0OUTINE 'LIST
C THIS5 HAS TH4E AMOUNT OF THE SOLUTION REC"T

3 c roe PART j.
C C
6) c icctiirr FXC' STORES Fop EIT,4ER TOT AL 1'O:) RESTOqjAL

i C IINO:Z,: THE LA7 CST CAY ViCM=TH4E *' CUM C ST
il C 0EOMT THOU GAY Nv TABLE IFPOP THE UNCONSTR
9- C COST CASE) FOR wmrCH ASSOCIATEDC UM COST
9 C IS LESS THAN OR =THE INPUT-SPECIFIED COST
94 C L IfaIT US'u IN Tier CONSTRAINED COST CASE.
gr C

17 C :pCt.j) FIXED ARA OTIIGPART NUMBERS ORDEC00 ACC TO
C DECREASING PART UNIT COST FOR ASSOCIZATED PAR'

49 C
r C I CJ r.Ij 'C FIXED ORPAY CONTAINING PART NuoabFRJOROEPc C ACC TO
,.I C VCREA SING SOLUTION QECMT AM 

8
NT FOR ASSOCTATEV

z Z C PART
:.I C
14 C NAP I FIXED NR OF PAP'T TYPES P

0
CCSSEO IN QUN. ITHTS

L 'XVLUDES PART TYPES UWTH ZSSENTLALITY C00E
A r*LE- IESS OR wrTH A ZERO FAILURE RATE)

C
7C
t , C .iINLJ) 3r- REAL THE CALCULATED REQRT FOR PART J
1 C

.11 C
'I? C

1 COMMON
i-.4 AC112-), ACt, AOESCI3-O)v RLLOWIC1231,

** ALLOV,161ZC), &mSh#3r.., A SU RV I !I I, AWAVG(',b,
* AVM(1"OP, B CY1!D ITC, iF (!00) CSE

:7* CSMDAI3-119 CFI!70)9 CLP CM INT,
*1* CNCSI!061). COS13rj, CPNCS13VQ), OCOSTI(30if,

* co COT F( 12~ Ocy (301? 1 OF !,331, ONO 'TC~jI,
z~~~ 0 0013 0 1, HIA I V9 F N2PAD3 )v

!2:~8~ IMSEL ~ P456SCC): INT,
12 NP NP1, NPZ NWd,
1,1 Pr

6 
EP t3 CO,2S 141 PA 130(11 . RMC11201, tNCS30),

*zt S041IZ,9C:19, SRNAX1.310). 51)1430), SUUBE17Jlg
R TN CS3CZ;,I TSTsi(3C G19 T "U 46

1V3 CMARACTIER*16
4 O SADSC5 A0MSN, CASE

'SC IF I IOPO.SCLE.C) GO To 3E5
C

*'C C IF 1000 *GT. IROER TH4E PECPTS LIST By DECREASING AMOUNT OF QEONT
is C
134 00 im,, I:I,NP

I..DootiIINCS II)
NV U!AMNP

CALL MAX)! tfjCIPMY,NOLT)
lPOtO:',OUT

41 I?:IROI)

C PC ::T THE CONSTPAINEC COST RECIITS SOLUTION
1~4
46 3 C 00 5X I:!,NP

147 I=ROET I
i4 IF ItORfl.LE*.) ri~i: cqi)

14e ~IF (MOU I -I,11 )NE.O GO TO '4 0
wR~ITr 4' 64C) CASE
IF oINo.11 IbRITE 16,70n')

li7 6P:TE (S
1.0 ~ IF 4IG.-ai.1WRITr le,1-0 CL,SCL

'.5 I! IF(IG.rQ .2 4PI T- gI II O CL,ACL , 10CC I ING
W RITE (69 ,jC I

57 wRITE 4.,1'"C)

- 4%~ C'.CS1II ?:COSCII)*QN CS1 I)
* T'.C NC; ( I I If AC t*.fGOrjCl11

zi* 6 1TE 46,14UL) 1,II,AM6I),ADAESCI),PNCSIII)CNC (II)TC
7') PFTURN"

ib' 0% FO;'T f1IX,*CASE= 9,A16)
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16' 700 FORMAT 1/,23Xv' TOTALIINIT S7K=01 STK RQMYS 'II 165 9n0 FO MAY t/ 30X9'RESIDUAL INIT STX=CURR ST9) six PQMTS ')
166 9oO FORMAT 1/1
167 10030 FORMAT 11/,1OX8,'COST LIMIT OF' F12 a,* APPROXIMATED BY'FI.i,
168s *1OX,'USING A C5 MB!NEO fCHFAPESf NO*SUB PARTSU/SUSTNBLTY S01 'I
169 1100 FORMAT IIJIoX.'COST LIMIT OF',FI?.O,' APPROXIMATED BY':1 aI.O/
170 *1Dx.'U SNG A SUS TAINIBILITY S OL UTIN FOR COST TNRU*I1eOA;rS~i

171 1300 FORMAT 11OXt'PART NR' liXj'PART PEX:RQNT' 7x,*COSTCOST*)
?d 14CO FORMAT (2X9!S9x10.5X,116,hA 16 $0,I1 12009.ZAxl

173 END

1-
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SUBROUTINE DIST

I SUBROUTINE DIST ,!FOAY,ILDAY.OA-T K)
2 C NAME: DIST TYPE SUBROUTIM1
3 C
4 C PURPOSE: THE DIST IPARTS DISTRIBUTIONI SUBROUTINE nISTRIBUTES THE
S C STARTING SPARES STOCK OF A PART TYPE OVER A SERIES OF $-DAY INTERVALS
6 C
? C CALLED BY: 9AIN PROGRAM
a c
9 C CALLS : NONE

10 C
11 C FILES USED : NO FILES READ OR WRITTEN
12 C
I C
1* C
IS C ARGUMENTS
16 C
17 C

C NAME TYPE DESCRIPTION

a C

22 C IFOAT FIXED FIRST DAY OF PERIOD OvrR WHICH TH[ STOCK IS
23 C DISTRIBUT[DITNE DISTRIBUTION PERIOD)

25 C ILDAY FIXED LAST DAY OF PERIOD OVER ,WICH THE STOCK IS DISTRIBUTED
27 C DAMT REAL AVERAGE AMOUNT OF STOCK DISRIBUTED EACH DAY DURING
28 C THE DISTRIBUTION PERIOD a -
29 C
30 C I FIXED PART NUMBER OF THE PART ICIN6 DISTRIBUTED
31 C
32 C
33 C LOCAL ARRAYS t NONE
3' C
35 C
36 C
3? C

* 38 C
39 C COMMON BLOCK 1UNLASELED) ENTRIES
40 C

42 C NAME DIMENSION TYPE DESCRIPTION
163 C
'5 C PTDEP4JqK) 30OP24 REAL TOTAL AMOUNT OF INITIAL STOCK FOR PART J
46 C RECEIVED AT THEATERIEXCLUDINS IN-PLACE STOCKS
'.7 C BETNEEN DAY SON-. AND DAY INK
'8 C
'9 COMMON
SO * AC(EIO) ACL, ADESC 300), ALLOWII1201
S1 ' ALLOMBI 201). ANSI 3001, ASURV 12D)a AVAVBIA)
52 * AVMl ?O) CY V300), BF13o0),, CASE
53 CDMDA1300), CF {300) CL, A
4 5'. CNCS1300)v COST IMleD R 430)t130

55, DCOSTF120
5
) DCYI 300) 071300). D0D0(300156 * DOOt3O~iv FMA4 |2019, ?rHM.FPPI ,

57* FHR 12), ICOST, 'C ! 2), IFHClI 120 ,so IF SIS 3 IlSEL• HNS IO~ INT.$9 IPT ( loot: Ic ma,0 I IR0F3WOA I 0S).OT 2

* NP NPI NP2q NM,
A1 PTAEPt300a24)9 OPAISO) RNC,12019 RNCS430SI,
62 11S4,l120w10l S9 RMAIJI136019 Til 30019• SUlm l1 2O It63 R T gpCS,3O03 • De3O), Tsums S "

A'. CHARACTER*&&
6S * ADrSC, AOSCO ANSN, CASE

bi C6 CCALCULATSC L - 7 OAYS OF DISTRIBUTION IN FIRST S-OAY INTERVAL OF DISTRIBUTION PERIOD)

69 C DL:NR OF DAYS OF DISTRIBUTION I4 LAST S-DAY INTERVAL OF DISTRIBUTION PERIOD
0 C I1:ORDI NAL %R IN FULLMAR)OF FIRST S-DAY INTERVAL IN DISTRIBUTION PERTOD
1 C IL:ORDINAL N riIN FULL AR)OF LAST 5-DAY INTERVAL IN DISTRIBUTION PERIOD
72 C
73 OD:-FllrOTA-I I/SlS*IFDAY-I* 7' OL:-eI |ILDAY-13| S| OS.[LD AY

!iIIIO! S, IA~Y-t It}
ILVMI MDI?'. I ILD4A2-4,1 i 1I

7 IF III.LTIL) GO To 100
78 PT7fP(iKI, 1 PTDEPIKI1 0L-01) OAMT
79 REURN
so 100 DO 200 1:11 IL
A I .EO.i ,Ii PToEpix, u=PTDEP IxZ #S.-O I0DAmT
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IF li.EO4:LI -:PP~g I3jPTDPIKII.OL*OANT
88 IF T 67 .@hND9*M.LT.IL) P E 6NI):PT0EPfK,I3...*mT

84 200 CONTINUE
a5 RETURN

END
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SUBROUTINE MAXC

z-"a SUBROUTINE MANC fNOUrnYetvOUTl
"2 C NAE MARC TYP.: SUBROUTINE

3 C
1, C PURPOSE: THE NAXC SUBROUTINE FINDS THE SUBSCRIPT OF THE LAR6ESTIZN VALUE
S C MEMBER OF AN ARRAY 40004J) I
0 C
7 C
8 C CALLED 81:
9 C - MAIN PROGRAN

10 C - 5USROUTXNJ UCRP1
11 C - SURlOUT
12 C
3 C CALLS v NONE

SIS FILES USED : NO FILES READ OR WRITTEN

11 ARGUMENTS
zo C
21 C
22 C NAME TYPE DESCRIPTION
23 C
1 4l C

26 C "DUNNy FIXED THE NR OF ITEMS IN THE ARRAY BEiNG PROCESSEDI., 27 C
28 C FOUT IED THE SUBSCRIPT ASSOCIATED WITH THE LARGEST VALUE
29 C IN ARRAY O00*JI AT EACH CALL OF THIS SUBROUTINE
29 C .

30 C
31 C
32 C LOCAL ARRAYS : NONE[- 3 3

L. ]sII ;;;~i
36 C
37 C
38 C CONON BLOCK 1uNLABELED ENTRIES
39 C
00 C
01 C *ANE 9IMEN1I8N TYPE DESCRIPTION
02 C
43 C
0* C 0006i3 3DB REAL ARRAY STONING THE ATTITBUTE TO BE SORTED ON
41 C TN SUBROUTINE MARC. IN MAIN PGMvTMIS WAS PART
4$ C UNIT COST FR PAlT J. I UNUZ[lCLS

" , cU~OPSrNSHAS w~e aNOUNT or H a SGUn -.--.
06 C REOMT AOI PANT je
09 C

O'COssR224 12 0. ACL. AGESCI3001, ALLOUIE1201,

52 • ALLOUBI120I, A.SN 3001. ASURVIZ0). AVAV 619

S4 * CONoA 3061, CF1300)' CL9 CHINT
: C ST3001 g

tr 1 3 0 0a3  O O 3001,ii* 00063001. FMA6X12OI. F"M FN4PAP043.23
so FHNRI12S3. rCOST. ZOCC12. fFHC1II20-
59 * IFI 0 3, IRSEL INS,300, INTO

* IPTIIDO, Nm,"No.. ;3001. fSHORT,* NP NP: w. -

02 + PT6EP13008219 OPA1203, RNC 12011. RNCSI300-
63 * SM (120.100). 3R01, STN(300) SUM9112919
44 TRNcS# DO, ?STN 130o, ISUMa
0S CMARACTER*61
66 * A0ESC AOSC, ANSN. CASE
0? SMAWr-1t
I8 JMA:X1
69 00 100 J=1NOUNM"
TO -00043l I
71 pMaxIA A!1(S!MAK.I)l6

2IF IZMAR.LE. SM6) 60 TO 100
73 JNAXJ
74 SMAR :IMAR
75 100 CONTIN

U

70 NOUT=JNAx
77 RETURN
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SUBROUTINE NCRNCT

1 SUBROUTINE NCRNC ~I LoU I"E
2 C MANE: MCRNC SUBROUTIME
3 C
4 C PURPOSE2 THE NCRNC INO CANNIBALIZATION REQUIREMENTS) SUBROUTINE
S C GENERATES £ LEAST COST RQMNTS MIX OF SPARE PARTS NEEDED TO ACHIEVE A
6 C FLEET FLYING HR PROGRAMIAVAILAaILITY OBLECTIVE USINO A USER-SPECIFIED
T C PARTS REPLACEMENT POLICY AND UNCONSTRAINED COSTS.
a C
9 C CALLED BYt SUBROUTINE UCROPS

CALLS
12 C -FUNCTION SR: COMPUTES CUMULATIVE NET DEMAND THRU A SPECIFIED DAY
13 C FOR A SPECIFIED PART

9 C
iS C FILES USED I NO FILES READ OR WRITTEN

C
17 C
to C
19 C ARGUMENTS
20 C
21 C
22 C NE TYPE DESCRIPTION

23 C
| C nc FIXED CURRENT DAY BEING PROCESSED
2S C
26 C 12 FIXED R OF ALLOWdASL E NMCI ACFT ASSOCIATED WITN THE

C NOSU PART SET AT THIS STAGE OF THE NrONT AL6ORIT-
28 C
29 C IND FIXED INDICATOR OF WHETHER TOTALIINIT STN=O) OR
30 C RESIDUALIINIT STK:'CURRENT INVENTORY*l REONTS
31 C JRC NG PROCESSED *IND: INDICATES TOTAL

INO.N:2 INDICATES RESIDUAL REOTS.
39 C
3S C
36 C
37 C
38 C LOCAL ARRAYS39

*I C NAR DIMENSION TYPE DEScRIPTION

3 C
44 C SUNZ(Il) 120 REAL CUMULATIVE RAWIINIT STK=03 DEMANDS

S C IALL PANTS) THRU DAY I
(46 C
47 C SUNPtif 120 REAL TOTAL UNITSIALL PARTS) STOCKED IN EXCESS
,8 C OF EXPECTED DEMAND ON DAY I)so
S1 U
Si C
S2 C COMMON BLOCK (UNLABELED) ENTRIES
53 C

SS NAME DIMENSION TYPE DESCRIPTION
S6 C
57 C
Ss C ALLOYlITI 120 REAL THE OALLOWAILE MCS ACFT FOR THE NO-SUB
59 C SET ON DAY ICOMPUTED AFTER AY TI S PROCESSED.
60 C AFTCR IT IS CALCULATED FOR DAY I. IT IS FIXED

C OURINSITERATTV[ CALCULATIONS ,INVOLVING OAT!)
*1 C FOR O-SUB ReaTS ON LATER DAYS.
63 C
64 C ALLOMBI1I 120 REAL, AXIMUM ALLOVABLE NMCS AC ON DAY I WHICH
AS C WILL STILL ALLOW ACHIZYENT OF CASE OBJ[CTIVE
6 *(FLYING HOUR AND AVAILABILIT) ON DAY I

8 C CDMDAJ)Al 300 NEAL ARRAY USED TO STORE THE CUMULATIVE NET DENANO
69 C (BASED ON INITIAL STK:O FOR PART J ON THE
70 C SCENARIO DAY BEING PROCESSED

*CONCS(J) 300 REAL THE UNCONSTRAINED COST SOLUTION REONY FOR
73 C PART J AT ANY STAGE OF THE PARTIAL SUB
To C REQUIREMENT CALCULATION ALGORITHR.78 C
16 C INSIJl 300 FIXED ARRAY STORING THE PARCON PART NUMBERS OF THE
77 PARTS IN THe NO -SU PART SET.

19 C INT 1 FIXED THE INTERVAL AT WHICH THC PARTIAL SUB
so C COMPUTATION ALGORITHM (ROUTINE UCROPSI
$i C INCREMENTS VALuES FOR 'ALLOWABL0 NNCS AEFT-
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82 C AT EACH STAGE OF CALCULATION OF SEPARATE REQOT
83 C SOLUTIONS FOR THE FULL-SUB SET AND THE NO-SUB
8 C C SET. ALWAYS SET:1 FOR RELIABLE RESULTS. ITS
as C VALUE IS SET :1 IN THE PROGRASH CODE.

87 C NP2 I FIXED TOTAL NUMBER OF *PART NUMBERS* IN THE NO-SUB
88 C PART SET
89 C
90 C RNCSIJj 300 REAL TOTAL REQOTITNIT STK=0) FOR PART J USING A
91 C 'NO SURSTITUTION' REPLACEMENT POLICY
92 C WITH UNCONSTRAINED COST
93 C
94 C TSUMB I REAL THE TOTAL NET STOCKOUT FROM ALL NO-SUB PARTS
9S C PROCESSED AT ANY STAGE OF THE NO-SUB REONTS
96 C CALCULATION PORTION OF THE PARTIA6 SUB REQMT
9? C ALGORITHM
98 C99 C COMMON

1 AC41203, ACL, ADESC4300I, ALLOWI,12O),
102 * ALLOMBIIZOI, AMSN13flOl. ASURV iI2) AVAV61619
103 AVM61203, SCY1300) BF43001, CASE
10O. * CDNOAI3E'O), CF63001 CL. CMINT
105 * CNCS6300) COSTI3fb~,1 CRNCSI(3001 DCOST[6300),
106 * OCOSTF(I Alt OCYI3DO)9 OFEO3OD, DMO300),
107 * 0003003, FHA6IZOI, FHM , FHPAPOt,Z101
oB• FHRI12I ICOST, IOCC2), IFHC1120I9
109 * 1F56300, INSEL INS 300), INT
110 # 1PI100) IRC|6 I, IRO16300), ISH6RT,
111 * NP, NPIV NP29 NW,
112 * PTDFP630Ot24., QPA13003 RNC112019 RNCS430019
113 * locI20 iOOi, SRMAIII 3iOt STK13O 1, SUMB(120 1i s TRNCSI001, T TK130O), TSUM,
15 DIMENSION

116 * SUMRZI12019 SUMPI1201
117 CHARACTERol6
118 AOESC9 ADSC, ANSN, CASE
19 A:ALLOWS6Nl.O.
120 IF I12,LTNAI GO TO 200
121 SUMP:O.
122 TSUMB:O.
123 00 100 L1 6NO

SUMPtLl:&.
12S 100 SUMRZILI:O.
126 200 TOTZ:=O
127 C

. 128 C ALL PARTS ARE PROCESSED FOR THIS DAYINO) IN THE FOLLOWING LOOP
1 29 C
30 DO 700 K2 NP2

131 II:INSim,

13 t MAKE A DIRECT CALCULATION OF NET DEMANDIBASED ON IN1T STK:O) ONLY
13' C FOR THE COMBINAITION 11,2) IN WHICH ALLOWED NMCS ACFT FOR THE NO-SUB
3S C PARTSII?3:ALLOWED NMCS A FT FOR ALL PARTSIALLOWBiNDI OTHERWISE 00

136 C A SHORT-CUT CALCULATION
137 C
138 IF 112eLT@NAl 60 TO 400
139 CDMOAIII):O.

14.1 C ASSUME THAT THE 4PREVIOUSLY COMPUTED) MIN REOMTIRNCS) PLUS ISSUED
142 C STOCK AS OF THIS DAYITSTKI ARE 'BOUGHT',IE. THESE ARE 'SUNK* COSTS.
143 C
144 CRNCS4IT):RNCSITI)
145 If I1NO.EO.21 CRNCSIIII=TSTKII3|.RNCSIII3
146 C
147 C FOR EACH PART 9RECURSIVELY COMPUTE THE EFFECTS OF REONT 'BUYS' THRU
1#48 C ALL DAYS UP TO CURRENT DAY I': THE FOLLLOWING LOOP,I49 C
IS C
151 C CALC CUKULATIVE NET DEMAND ICOMOI FOR PART II THRU DAY I.
152 C THEN CALC ISUMBZI1)3 TOTAL NFT DEMAND THRU DAY I OVER THE K MOST
53 C EXPENSIVE PART TYPES. FINALLY CALC ITSUMBI THE NET TOTAL STOCROUT15 C 44HOLES01 THRU DAY I AND SET THE ROMNT FOR PART II THE OIFFERFNCE

Iss C BETWEEN THE NET TOTAL STOCKOUT AND THE ALLOWABLE STOCKOUTIALLOWBIIII.
156 C THIS CALC IMPLICITLY ASSUMES ITHRU SUMR) THAT THE RQMNTS FOR THE

7 C 6K-i MOST EXPENSIVE PARTS HAVE BEEN COMPUTED AND BOUGHT.
C

159 00 30o 1=1 NO
160 CO O:COMAI111
161 COMOA1II):SRITTIqCOMDS
162 IF IINOoEQ,21 SUMP6II:SUMPI I*AMAXIIGetCRNCSIIIJ-CDAIII||I
63 SUHBZII):SUMBZII1.COMOAIIIR
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TSUMB=AMAX1IBI )-SUMR*EM4 I~OCRNS1669 IF 11TTSUMB-CRNUCSIfff 53.EeA LOWICIN tI TSUMB-ALLOWiI
1b6 300 CONTINUE
167 C
168 C CALC ISUMR) TOTAL UNITS STOCK REQUIRED FOR THE 9 MOST EXPENSIVE
169 C PARTS
170 C
171 SUMR=SUMR*CRNCStIlb
172 60 10 700
173 C
174 C THE FOLLOWING IS THE SHORT-CUT CALCULATION OF REOMTS FOR THE NO-SUB
ITS C CASE* GIVEN THE THE BASE REOM? I.E. THE DIRECTLY COMPUTED NO-SUB
116 C REONT FOR THE CASE WITH ALLOW16 NMCS ACFT FOR THE NO-SUB SET112)=NA,
177 C TH4ENIF N FEWER 4HCS ACFT ARE ALLOWED IFOR THE NO-SUB SET)",THE
17S C COST EFFEC I lE APPROACH IS TO BUY N MORE OF THE CHEAPEST PARIS WHOSE
179 C REQMTS IN IME BASEt12=NA) SOLUTIONS *IMIT STKI ARE *LT. THEIR NET DEMAND.
180 C FRACTIONAL PEOMYS IN THE BASE SOLUTION COMPLICATED THE PROGRAMMING*
181 C
182 %()a ZTNT:MINofINTNA-121
183 IF I29GEsITSUMB*95)) RETURN
184 IL=INSINP2-9411
185 IF I'CPNCSGIL3.IIND-1)*ZINT.TSTN4ILII.GE.CDNDA(IL)1 60 TO 700
186 Z=CRNCSlIL).ZINT
187 7Z=Z.(IND-l).?INT*TSTKIIL3-CDNDASILI
188 IF 17Z*LE.O) G0 TO 500I
189 CRNCSIIL)=COMOA(IL)-I1NO-1).ZINT*TST4IlL)
190 TOTZ= TOTZ.ZINT-TZ
191 IF (TOTZ*LT.ZINT) 60 TO 700
192 CPNCSIILI=CRNCS(ILJ-7TZ7ZIN4T
193 GO TO 600
194 500 CRNCSEILIZCRNCSIIL).AMIN1 EZINT-TOTZZINTI
195 600 TSUM9=TSUMB-ZINT
196 RETURN
197 700 CONTINUE
198 IF 112.EQeMA) TSUMB=7SUMB-CRNCS(II)
199 IF *12oLT*MA.0R*IND.EQ.1) RETURN
200 C
201 C FOLLOWING CONVERTS REOMT TO AN ADO-ONIRESIDUALI REQMT BY SUBTRACTING
202 C OUT INITIAL S70CKITSTNIISSUED TNRU THIS DAY(NO)
203 C
204 00 Sao 9=19NP2
205 J=INSINI
206 800 CRNCSSJ)=CRNCSIJ)-TSTXIJI
2c7 RETURN
208 END
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SUBROUTINE UCCAP

1 SUBROUTINE UCCAP lIND
2 C NAME: UCCAP TYPE: SUBROUTINE
3 C

C PURPOSE: THE UCCAP IUNCONSTRAINED COST CAPABILITY ASSESSMENT) SUBROUTINE
5 C COMPUTES FLEET CAPABILITY lAVG AVAILABILITY PGH FLYING HRSIACFT/DAY) BASED
6 C ON THE UNCONSTRAINED COST SOLUTION RQMNT BEING STOCKED IN THE WAR RESERVE
7 C
8 C CALLED 81: MAIN PROGRAM
9 C

10 C CALLS
11 C -FUNCTION SR: COMPUTES CUMULATIVE NET DEMAND THRU A SPECIFIED DAY
12 C FOR A SPECIFIED PART
13 C
46 C FILES USED O TINPUT -_NONE
IS C OUTPUT -UN1T biPRINT)
16 C
17 C
18 C ARGUMENTS
19 C
20 C
21 C NAME TYPE DESCRIPTION
22 C
Z3 C
24 C IND FIXED INDICATOR OF WHETHER TOTALIINIT STK=01 OR
25 C RESIDUAL(INIT STK-'CURRENT INVENTORY'1 REGMTS

E ENGjPR SNICA
T
ES TO

T
AL

i6 C RQTS N: NZAE EIULRfNS

28 C
29 C
30 C LOCAL ARRAYS : NONE
31 C
32 C
33 C COMMON BLOCK IUNLABELEDI ENTRIES
3' C
35 C
36 C NAME DIMENSION TYPE DESCRIPTION

s C"

39 C ALLOWBAID 120 REAL MAXIMUM ALLOWABLE NMCS AC ON DAY I WHICH
40 C WILL STILL ALLOW ACHIEVMENT OF CASE OBJECTIVE
141 C (FLYING HOUR AND AVAILABILITY) ON DAY I
4Z C
43 C ASURVIII 120 REAL NR AC SURVIVING INOT ATTRITTED)ON DAY I
164 C
4s C AVAVG(Kl 6 REAL AVAVGII)=AV6 ACFT AVAIL ,FRO" CAPARILITY
46 C ASSESSMENTBASED ON STOCKAGE OF EITHER
047 C CURR CURR INV * COMPUTED ADD-ON
%8 C REOTMS SOLUTION)
'.9 C
50 C AVAVGI2)=AV6 MIN ACFT PEO'D TO ACHIEVE
51 C THE FLYING HRIAVAILABILITY OBJECTIVE.
52 C
53 C AVAV6I3)=AVG FLY HR/AVAIL ACFT / DAY
5' C tFROM CAPABILITY ASSESSMENT* BASED ON
55 C EITHER CURR INV OR (CURR INV * THE SOLUTION
56 C REONT) BEING STOCKED.
57 C
s8 C AVfIlI 120 REAL AC AVAILABILITY CONSTRAINT IMIN REQUIRED
59 C NON-NMCS ACFT) FOR DAY I.
60 C
61 C CASE CHAR CASE ID
62 C
63 C CONDAIJ) 300 REAL ARRAY USED TO STORE THE CUMULATIVE NET DEMAND
6 C fBASED ON INITIAL STK:O) FOR PART J ON THE
6S C SCENARIO DAY BEING PROCESSED
66 C
67 C DDIJJ 300 REAL WORKING VARIABLE USED IN CALCULATION OF
68 C MET DEMANDISRI Jt.,,)) FOR PART J ON DAY I
69 C DURING CAPABILITY ASSESSMENT.
70 C WHEN (CUMINET DMO THRU DAY I IS BEING
71 C CALCULATED OMOIJl IS lCUMp NET DMD THRU THE
72 C PREVIOUS DAV.
73 C
7'. C DOOJ) 300 REAL IRRAY STORING THE ATTRIBUTE TO BE SORTED ON
7S C IN SUBROUTINE MAXC. IN MAIN PGM THTS HAS PART
76 C UNrT COST FOR PART J. IN SUBROUHNFS CCLIST C
77 C UCRQPSTHIS HAS THE AMOUNT OF THE SOLUTION
?7 C PEOMT FOR PART J.
79 C
so C FHM REAL MAXIMUM FLYING HRS PER ACFT PER DAYEINPUT)
al C
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-. 4

gj FHPAPO(KIS 39120 IWCAL FDA"1001 ,1hFI0~P 4 E~

C POLICY BASCO ON STOCKIG ICURRENT 1NV *
as C TH uNcoNSTRAINED COST SOLUTION$
"6 C
so IFPAPOI3 I!)=LYI N MRS PER AVAILABLE ACFT PER
so c roft OA, Y UNOCa TO E SPECcFz[O REPLACM NENT
o C POLICY S OCXIHG EITHER CURRENT INVEN Ol ON

91 c |CURN INV * THE CONSTRAINEO COST SOLUTION1

I FHSI, 120 REAL FLEET PROGRAM rLYIN HOURS REUNOIR oN JY I
99 C 1ACCORDING TO THE INPUT FLYING JOB POGAI -
9S C
96 IFwClip 12o FIXED INCAeITOR TELLING VNICH CONSTRAINiFLc L,: Pon
IT 11101O an ACFT AWAILAOItIT TN GEl|:1 L
toETESlrISCIRE0UIRED DAILY FLEET IIIL IT-99 € IOSOAT 1

t81 ,.,,, 300 FIXED ASAY ST"liG -THE PACO, PAT NUMBERS OF THEjf CF d 0 PARTS IN THE FULL-SUB PART SET&

II INSciJ 150 FINED mn*A; rojime.THE PASCeN PAST NUMBeRS aF THE
1S C06
07 C NIP 1 FIXE u OF PAlT TYPES PROCISSEI IN RUN. ITNIS
to& C cLU1 SPAST ATPES WATM ESSENTALITY CODE
09 C eLCe C£SS O WITH A ZERO FAILURE SATES

I C Uit I FINED TOTALSINUS Of @PAST NUMBERS' INl THE FULL-SUBCPAST SET

C I rlNED TOTAL NUMBER OF *PANT NUMBERS* IN THE NO-SUBC AT SET
Nol I IXED[ LNtHlOTllS1 OF SCENlARI]O "

9 C PTOIEPSJot 3002 2 SEAL TOTAL ANOUNT OF INITIAL STOCK FO PAST J1
*20 C RE CEIVED At THEATERIEXCLUO In IN-PLACE STOCK)

1ETW[N DAT SO9K-N ANO OAY 51 -S

23 C OPAI11 300 REAL Te *QUANTITY PER APPLICATON* FOR PAST Je .
I E.M STANDARD NUMBER OFITEMS P PARTJS ISTAIL.I ON EACH OPERATIONAL ACFTI2? C ENcIi 120 REAL AC AVAILABILITY VHM TOTAL RfOINzIT ST.:Ol

2S C STOCKED USING A NO SUBSTITUTION*
* Ii? i NS)ll[ PLACEMENT POLICY WIT U PCONSTRAIND COST.
fit € IRUKS4.1 300 RoEAL TOTAL ,I[OTN*IMT SlIr ,P-01 UIE

lt.1 'OSOST, TUTION" ,[PLaCEn62lT OIC USIN
32 REPLAC EMENT POLICY

- VWITH UNCONSTRAINED COST

*3S C STKIJI 300 RNAL INTIAL SERVICEABLE STOCK OF PART J. IT IS THE
E RVICEABLE VAR1 RSERVE * IlN-PLAC ASLIPLL1 7ON OAT is!

lt I SU..,, 120 REAL TOTAL STOCOUTS OVER ALL PARTS M mlC NO-SUB
too C PAST SETIAS CALCULATED OAY I DURINS

CAPABILITY ASSESSMENT

C TSTWSJI 300 SEAL TN CUMULATIVE STOCK DEPLOTE FOR PART J ON
€9 C Tn OAT BcING PROCESSED

I IsC 0con""
zoo IC AEOSCS300), ALLOVIC12019

48 W VSIZO1 of N30I ASA~Z) VAVBSB),hi Imiy 000|. 5113' SIO, CASE#
SO* 49 1301 C 30019 CL. CHINT

S, J0| COST 1 , S1001 COST, 1300,COSTF612U OCT1 31 r OIn? , 1403003,
1000Ol FHAS12019 FMM NAPO|S • FW0112016 |COT IO~ Is'". lH 20).'

* IF1 001 1 SEL* 0C13119 INT

H P NP . 1 P 1 3 0 O NIIP16FPl300j2%l, OP 1flo, I NMC 1.120 1 itPi RNS3 outIS9 SIl 120.1fCIIt SRNAN1 01 STII os0t SUn@ 1201.6: • 'RN,,s 0. I T11 1 3 O| TSU049
16? CHAR1C T 4.
162 * AOESC9 AOSC, ANCASE,
163 * AW
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164 TAV=Ge
165 TAVI=Oe

189 100

Il0 DO 300 L=1,NW
171 00 200 1=1 3

*172 200 FHPAPO(I,LI=O.
*173 300 SUM94L)=De

1P400 011:3I=G

7 C THRU SYNT 1000 PROCESS EACH DAY I

C7 00 1000 1:1 NW INTA T 7E AISO IA-6I-11)/.I
181 C
182 C SET TSTK4I) ISSUED IIILSNTR A

le500O TSTK1J1=TSfK6J1-PTDEPI.J,IA1/S.

I gatF, NP2eEO1 SO TO 700MI C
169 C THRU STNI SO00 NNCS ACFT ASSESSMENT FOR THE NO-SUB SET.
190 C P=NET DEMAND IBACXORDERSIFPOM PART K SUMBIZI: TOTAL NO-SUB BACKORDERS
191 C TOTAL NI6CS ACFT FROM ALL HO-SUB PARTS ON DAY le

193 00 600 K=I NP?
194 1 I NKI
195 K= 0 Dills
198 DNMO(1I1:SR(IIIZ
197 Zp:R"CS1I Is
198 IF 4IND.EO.21 ZP=RNCSII1.TSTX4II?
199 600 SUN(il):SuMSII).AMAZ1O.,Dmo6II)-ZPI
200 700 IF 4XPI*EO.O1 30 TO 900
201 C
202 C THRU STPT 700 DO NNCS ACFT ASSESSMENT FOR THE FULL-SUB SET.
203 C B0FCS=NET DEMAND OBACK QRQERSIFROH PART KIOPA ZNNCS ACFT FROM THIS
204 C FULL-SUB PART. DMAX = TOT AL %PC& ACFT FROM ALL FULL-SUB PARTS PROCESSED
205 C

208 K:M0 II

209 DOIIII:S 1 19I,Ii,
210 ZPZRt4CSIII

OFC 58fIZPIOA I TTII
213 1? tBOFCSeLEeO.3 BGFCSCo.
214 BHAX:AMAN149MAKBOFCSI __

21S 100 CONTINUE
216 C
217 C CALC ACFT AVAILABLE IENC4IDI FOR DAY I AS SURVIVING ACFT-TOTAL COMBINED
218 C IALL PARTS) NMCS AiCFT.CL P6 FLYING NOSIAC7I,0AIF0NPAPO( 1,111 AND
219 C CUUAEITAV11TH ACFT AVAILABLE.
220 C
221 900 RNCII:=AHAXI(ODASURV(I)-BMAX-SUMB(ITIIASURV(I). 001;11
222 FMPAPD11I1=AMI"R(FHM_6 FH(I6SR(IBAX-SUMS,4 1 - .'a I a
223 TAVI:TAVL*RNC I *SU IT)
224 1000 CONTINUE

6 C TSURV=Oe
227 C PRINT THE TABLE OF DAILY UNCONSTA COST CAPABILITY ASSESSMENT IAVGS-
228 C
229 DO 1200 I1,N9w
230 AX:1.-I*LLOWBII3/(ASURV(I 3'ODOOO1II

W MOO-1 Ip a$ A101 60 TO 1100
233 WIC( 50

234 17~FIT 01NdSlO.1WTE 6.0
235 IF 0IN.E 1? WRITE 696,100)
23S8FINQ2 WRITE (6,18001
237 WRITE 16:18103
238 WR ITE 66,19OP

218 WRITE 161,2000
0WRITE 6:,21001

241 VuRITE (6,18003
242 1100 TSURV=TSURV*ASURV II)
243 C
24#4 C CALC AVG ACFT AVAILASLE(AVAVG(131 dEIGHTEDDV DAILY kR OF ACFT SURVIVING.
24S C CALC AVG PQP FLYING HRS/ACFT/ 0A WVAY6 311 WEIGMTED BY DAILY HR Of ACFT
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1 6 C AVAILABLE*

248 AVG11I:AVAVGI .ORMCIII*ASUR VII)
2419 AVAWG(2t=AVAVGIZI#)AXOASURVriI
250 AVAV6i3)AVAVGIII*FHPAPDII.Il*RNCIII*ASURVIII/TAV1OGO1IS
251 RAW' FLYING HP PR06*
252 ;EfFC : .Cp115 RAV=:'WAVAL
253 1200 WRITE ECA (6220 IRCI)$AXAV9AVMIR5FHPAPO(1,Ii,I
2S4 00 13 00 K?:1,2
255 1300 AVAVGIX3:AVAVSIKIITSURV
256 wRITE 16923001 1AVAVGEWIK:1,3)
257 RETURN
256 1400 FORMAT 1N1,30X9'CASEZ ' *161
2S9 1500 FORMAT Clot*,'*S FORCE APABILrTY GIVEN THAT THE COMPUTED',' REOU
2&0 *IREMCNT IFOR EACH POLICY1 IS STOCKED **'5
261 1600 F ORM"AT I 1K 'see ASSUMES TOTALITNIT ST4=01 REOMTS',' STOCKED AT
262 #RETAIL k NO Po0-1D0*1I P ARTS DEPLOYED) *..') .
263 1700 FORPAT IN/IS10"** CASES ASSUME£ REtIDU ALIINIT STK=CURR SIN)',' RE

OQT ARE LIOCBIED AND DEPLOYED0*1
180FORMAT If)

266 1950 FORPAT I/ 16K 'AIRCRAFT AVAILABILITY' 2TKACHIEVEO'i
267 2000 FORMAT 62IX8'NEVED',j33K.':FLY HRS/AP')
268 2100 FORMATI114, DAY';1 6A4.' AAl' REG AVAIL AVAIL',' SOURCE@,* AVAT
2b9 'L' GX 'IDAY' 1K DA'
270 2200 FOAI 11414 *,10 39&XIFS:3 *6F.
271 2300 FORMAT 1111( AvERA6: ',OxvSe39&XsFSe1,21W9F1Oe1)
272 ENO
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SUBROUTINE UCRQPS

I SUBROUTINE UCROPS 1SIND,IOPT4OT90 1j "C$rA~ UCOOPS TYPE1S sB iInc

4 C PuRPOSE: THE UCROPS SURCONSTRAINCD COST RBNNMTS-PARTTAL SUBSTITUTIONS
S I j~jjUTIME COMPUTES AND PRINTS THE LEAST COST RORNTS MIX OF SPARC PARTS

6 a S ~NCEDEDSXWEN UMCON'STRA I ItD FU MOSTO ACHIEVE THE CASE OBJECTIVE
? C
8 CALLED UT: PAIN PR06RAN

9 CALLS
C -FUNCTION Sol COMPUTES CUNV AlIVE NET OCROAM THO NCrC AIi Fr A SPECIF 0PART

13 C -SUBROUTINE MAXC: ORDERS L 3T F PART ROONTS TO It PRINTED~ SUB*OU INENCaNCt OMPUTHESTI$ NN SOLUTION FOR THE 'NgO SUB' PART
Js 2 AND A ECA217C ALLOWED STOCIovT ORTAT SET

1? C FILES USED I ~ *SRN

10 C
CARGUMENTS

23 C
24 C MARC TYPE OESCRIPTIOu
25 C

29 CIND FIXED INDICATOR OF WNETHIRUTOTALS NIT T:5c30 CRESIDUAL lMIRT STK:'CRRCEIT INVENTORYM 9EONTS
fAR ~ jNICA TES TOTAL

33
34 C

Ip IOPTO FIXED RUM eOPiloUwin"PUT. 144 SNT LIYILLOU1COus Co T SOL a TL 1
37 C BE PURTNTI SUT WILL. OE COMPUTED INTERNALLY1.

SB I 109T% of .0 THE LIST WILL BE PITED.
60OF0TS PIxED RUN OP TIGN4IMPUTS.IJF I OPTS O.THE ENT

%I C 'CUMUIEU COSTCO) REN SfNS THEU
LIST UN LL j POINTEO.IF ZOPT3 .6T. 0LZS L MILL ~PiNk D

6 C 10go FIXED RUM OPTIONIIMPUTS. IF ?ON 100 .E. OITHIN THE47 C SOLUTION OMYNS LISTS MILL 8E 0D ROED ACCO*OING4 a C TO DECREASING UMIT COST Of PART.IF OPTS *GT% 0
49 C TNE RTS LISTS ARC EE D BY0 IECREASINGS

ARGUNT OF SOLUTION REUPT.RoB

S3 C LOCAL ARRAYS
S4 C
IS

C6 MARE DIMENSION TYPE DESCRIPTION

RMINfiJ 300 REAL STORES EITHERf 0 OR CRNCS4J) FOR PART J

61 C

ICOMMON BLOCK 1UMLABELEDS ENTRIES

AG C MARE DIMENSION TYPE DESCRIPTION

t 9
o CACL I REAL THE AMWMNT111 OF SUSTAIN&BILITY DOLLARS,

TA~ ONm1 THE 1 L M ECNTAIMED

CoST C a
76 CAOESCIJS 300 CHAN IA CHAR DESCRIPTION of SPARE PART J

6 ALLOVISI) 120 REAL TH4 oAL HOL 10CI AC PT* fOR THE Io-SUB
79 C COPUTEI AFTER DAY I IS PROCESSED.

so SiTER 1ITAT ICLCULATE0 FOR OAYTI IT I S FIXED&I 0DURING ITERATIVE CALCULATIONS 11NVOLVING DATS
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Ij CFOR 110-SUB REORTS ON LATER DAYS*
C

a. CALLOBII 120 RE~l MAIMUN ALLOWABLE NC AENOH PAVAJWNj
as CWLL STIL ALLOW ACM tI T 0  CI ETV
66 1 1LYING H0OUR AND AVAILABILITY) ON DAY I

A a C ANSNIJI 300 CHAR IDENTIFICATION INSHI Of SPARE PART J5
49 C
90 CCASE CHAIR CASE so
9 1 C .

91 C CONSAIJI 300 REAL ARRAT USED TO STORE THS CUNULATIVEJ NE EAND
C BASED ON INITIAL STM i= FOR PAI a nH

94 C SCENARIO DAT BEING PROCESSED
9S,
9t CL I REAL THE STOLINiJT IAS SPECIFIES IT INPUTS USED

9 1UT CONTAINE 1OS RIS CASE.

CNIRNT I REAL TOTAL COST OF THE KEOMT FOR THE UCONSTRAINED

CNCSIJI 3110 REAL TOTAL COST OFN REBT FOR PART JIUSING
183 CTHE SPECIFIED PART RE PLACENEMT POLICY.fl COSTIJI 300 REAL F AT THIS Is

113 C THE1 LA641 T RUNUTS COST'Ts U~A
FOR PAT ONL. II.. T.I

130 C THECti PORT PI ORO THE UNCUNSREAINS COST TOLUION DAY MFO

C ENTRY WH IC H IS ASSOCIATED WITH THE FULL SUB
PART SET.Iis ICOSTFIS it 120 RAL CUMUWLATIVE COST OF TNC FULL REBUIENT

C tALL 4PARtTS1 TWOU DAYI US 1MBUTHE SPECIFIED
P11REPLACNT POLIC TH UCOmSTRAINEO

14 C DOSIJI 300 REAL ARAY STORM THE ATTRIBUTE TO BE SORTED OR
to R Jme NANC. IN MAIM PGN THIS HAS PART
URn 0R PART Jo INU U IIES ISTVd oHIrSHAS THE ARU 5 O THE SOLUT ON

128 C 1CRB T aO PARt Je

IICOST I FIXED 110STNWIH T[ S, SUBROUTINE UCROPS WHETHER
I:D~ATT PIAR 4kETS LS 40:O0 100"'T"III ~j;Tj"CS NT1 "INS CONSTRAINED

131 C IDCCIIMOI 2 FIXED STORES PFoR EITHER TOTALIZND: S OR RESIDUAL

lots LIMIT USED IN IHE CONSTRAINED COST CASE.
l.2~ IFSIJI 3oo FIXED ARRAY STOR INS THE PARCPM PN NURSGERS Or THE

13 C PARTS N TH FULL-SUB ATST
Z C
41 C IRSEL FIXED MnacSE oF PART TYPES FOR WHICH IMOI lit"

'CIMTV UjCONSTR1 COSTS ISLUT SN REBUNTS
THR AT A E 0SESIRED o ISE Sol I o

14049 CC PT#J& 1ELOUI
CINT I FIXED THE IN I *AL AT WHICH T PA I SUB

!Ipy!~ ONSRIO N IIUTIN jQPR
NE AtLUESrS FOA GiAM"CS ACFTO

!A ECH SNA" Of CALCULA ON 0 SEPARATt REONI
C ~SOLUTIONS FOR TH UL jCIAGTEH-UB

S 121JFme Riff NOClb IPTIJI S FIXED ARRAY STORING INTERNAL PART 14RS 4SUBSCRIPTS)
59 C FOR PARTS FO WHICH A CUMULATIVE DAY BY DAT

REBUIRa eNT HSTORY IS TO BE PRItD
BICI)300 FIXED ARRAY CONTAINING PART NURBERS ORDERED ACC TO

163 C DECREASING PART UNIT COST FOR ASSOCIATED PART
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IS 1104.13s 300 FIXED ARRAY CONTAINING PART NUMBERS ORDERED AcC TO
166 C DCCRCASINS SOLUTION RECRT AMOUNT FOR A SSOCIATED

1 7 PART

169 CP 1I FIXED MR or PART TYPES PROCESSED IN RUN. IYHIS
170 C EXCLUDES PART TVYPES WI'TH ESSENTIALITY CODE

1 F C LE@ ZESS 0R WITIH AZEPG FAILURE RATE) ~L:

15 C MptOPJM I0Z RIEL TOTAL AMUNTE Of *PARTA N SO IOR PT .1L-U
174 C*- ANRT SAET

1776 C PAI2 10 RIED TE O A NTTB ER A*CAR T ON' FOR NRT N.1.

r~~ L A S C P A R T f SE T A O D N U I R 0 T E S F P A T .
19 1W FXE INTNALLED o EmA OPEAINL F

is 0 C POP VI 302 REL TTALU OT OFIIIITC FOR PART J

is 01RAVJI30 RAL AHRI N VCO AI A R U D IN TH -PCALCLATOCOS
:6 OAIJI300 EAL THE $UN TIY R AEONATO~ FOR PART J o H

UL ElatIeI THE STANDARDNUBRUfIN S OMU J

C NTALLE ONEAC OPEADI t CUNTIOAL 5TH)
I97 C
19* C STESI)s 32,00 REAL ITIALCUMERAICE M ST O O T .ITN ISNT

1991 alx s 30 RA SAWRKIAG VEARAL RESED IN INPC A LIPNLO

93 TSTJ 31 EA N CIMI COESTO IO D FOR PART ONH

C D14MENI ON

it? COMMN 0

: 1 SICIILE WA RCA ES RVE *0),PAC SU

C.c

:STK4J9 300 REAL T "

IECS, ~ ~ 1 3~S COSPIOVEDI CRN SPART3 iCS 30N

M,_ C € oNIO M PS ON OCS

21? PIRIIO I 0P 0i 30T0P , P IOSH6RNt, tS

0 C 3I 0 P lTTT0..

22YC DO 100 10.1

ill

130 N iJI:@

Ill ST130 SRAM"20

It. I Oc FMC1120

IT IIAL AC000E 9 AILY TO T RO N -SU PT ST

217 ~ ~ ~ 7: #W LPO WS IR) 31 1H

C 300 COST06i)00.

10t ,TT U SI Os T RTST SLUIN 2P OCES.

IMTVNUrN IdOy O.' .-4TNA430 1. 1SSUN.

S- . ... . *. ST . . . . .~ , TH O .P. J

* 
* C.-* 

-"t. CASE

Ill € S~l~00 10Ar Oe.,SLl Ill N OSCTI INOSI ll OUTO i
19O~~~0 C0 THU3-39120PAT PTJ

1,7 DO a..lmp
SIRV dlL Idl J)S~lf X-I 4.jl d¢[AL#

1 001 ONPIF I) I.. -
I IIIAIc TCNlllj, DAIL , SM Ti-(CR U ml TROM TO N PARSRPII 0 "

11O6111 Do IcaR 112191'Mi61

1198TI CI l 3C00 a'1 --- ltDN l3O

A L OIt j U INSe DAY3Ol II

218 00 IIG~ 1600 30| lO130 •qSOxT -
245NP N J

1101 : I£,3002ql 0Pl00, IN1121, , SlO ~A-45
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2SO TSTNIJ$dSTNSJI.PTDEP4jIAi IS.

2S* IF 4"OOINA-1 INTIONE6 OS IA02
25S 14ULTZ 4 A-1 )INV a *&A5 I D

255 NAD:ULTOINT. 1
fit LAOM C,
29 C TMRU STPT 1500, COMPUTE REONTS AND COSTS SEPARATELY FOR THE FULL-SUB

26 NO4* THE NO-SUS ATST FOR ALL CDOMIATIONIS I, 2 WITH 11#1Z:
21 C IALLOVED NCSOACTA FO AY Ii # I

2 NA-

269 C fTHERE ARE NO FULL-SUB PARTSSKIP FULL-SUB PROEcSSING
270
271 If INP1.co.ol so TO TOO
27
23 C HUSINT 600 9 00 OI CALCULATIONS ON THC FULL-ISUB PART SET

C? DO 600 JAZ1,NP1
276 JZIFSIJA)~77 f ILZ.ST'.11 SO TO SOO

1.0 COPUTE M T DEMRAND FOR PART .8 BASED ON INT STKZO THEN ADJUSTIXXX)
ZII F O DISTRIUE STOCK

282 C
xxCDMA4jlZ~IJD

IS I F *ZNO.EO.24 lXX-TXX-STNEJS
iff IF' IExx.S S 14AX (is$ SRNANIJIChZN
2S? C
26 a C COMPUTE THE DAY REONT

9OCRUCSIJIMANA1O. .SRMAstlaJ))
291 SO To 6OO
292 SOO IF IL1*6El.MAl ZIMT:UA-LAST
293 C
29; C WHEN THE ALLOWED NMCS, ACFT IS INCREASED my INTTHEH TH4E PEONY FOR

2S C A PART I REDUCED BY INT*OPA* ITA S ETT~ IN THE MAIN PROGRAM$
296 C
29? CRNCSGJi:ANAXIIO..CRNCSS.JP-2ZITOPA4J))
298a C-
299 C CALC REONT FOR EACH PART J OF THE FULL-SU9 PART SETTHftU THIS COMBINATION.
3C3 C oF II L 129AS THE MAx oF THE DAY REGHTS IFOR THE PART) OVER ALL DAYS PROCESSED
301 C
302 600 CRNCSSJS:-ANANZICRMCStJIRN"C54JII
3 CALL THE HO-SUB REONTS CALCULATION ROUTINE TO OPERATE OH THE HO-SUB

30 S C PART SET
* 06 C* 187 TO 00O~O CALL NCRHCC 11,12,1110

309
C LULATE TOTAL REGHTS COST FOR THIS COMBINATION Of 11912

11 1100 OT= c TJICRNCIjl
*314 if STOTC*UECMINTl 60 TO1000

31S 1&LLOWZIIC
317 C

*315 C USE ONLY IHP REGHTS FROM THE *CHEAPEST' COMBINATION Of 11 9 12
*319 C

320 D0 900 J219"P

108 IF 4L?.NE.NA.AHD.NlePI.N.0l 0TO10
32 C ASSUMING THERE ARE SOWE FULL-SUB PARTS IN THI S POLICY OON.T DO0
32S C FINAL CALCULATIONS UNLESS ALL COMBINATIONS NAVE SEEN HE CED
316 C
3 37 C
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328 C CMPUTE THE FINAL RE ONTFR MPRTA T"CkARS OF THE PART

329 E RCONTSEFOR THE HAPET OIAINS OF I I
337 00 1200 J=1,NP

332 RNCS1J1=APAXI6RMIN6J1,RNCSfJj)
333 C CS ALPRSDTi
3311 C COMPUTE *CUP REaNT COSTl -ALPRSI HUDYI

j36 OCOSTFlI):-DCOSTF(I)'*RNCS6 JESCOST(JI
337 C
338 C STORE $CUM REONT THRU OAT NO FOR THE PARTS SPECIFIED IN INPUT

3111 IF 1JeE~o.PTlM1) SM6I,9M)=RNCSIJI
3412 a CONTINUE
3113 100 CNCS6J'=COST6J3r'o'cS6jI
3111 IF 1NP1.EOeO a 0 T 1600
34S5 C
3116 C STORE SCUM REONTS COST THRU OAY It FOR JUST THE FULL-SUB PARIS IN THE
3417 C TOTALIALL PARTS REOMI
3118 C
3119 00 1300 J=1,NPI

I5 IF S65

352 1400 IF (NPIsEOeO) 6O TO 1600

353 500 L*ST:LI
Ms CSET ALLOWABLE NMCS ACFT FOR THE DAY JUST PROC ESSED TO THE VALUE OF

316 C 12 USED IN COMPUTING THE SOLUTION REQNT FOR THAT DAY
357 C
358 ALLDW1I)ITALLOW
359 1600 CONTINUE
360 IF 4ICOST9EOoI) RETURN
361 C
362 C PRINT THE TOTAL REONT COST
363 C
3611 WRITE 66 280) CASE
365 IF 11 No O.11 WRITE 169,2900)

367I ff MAE6 0 CLvACL9IOCClINO1
368 WRITE 16;,32001
369 WRITE 66 3300) CHINTIF fi F61G~Vjo
312 IF EOS 01) REUR
373 IF 10PT11LEoO*AMO.ICOST.EQO) 60 TO 2200

7S IF 10*0 *6T* 0 010CR THE REONTS ACC TO DECREASING AMOUNT OF REONT
376 C
377 00 1100 IT1,NP
378 1*011=0

1 79 1100 O0o4I~)=PNCS(I)SOU )u7 = NP
381 NO 1800 K=I,NP
382 CALL wAXC INOUMMT.N06JT)
363 1 210K):OUT
38#s 11-1106K)
385 1800 DOOIII):-1.
386 C
38? C PRINT THE LIST Of REONTS FOR ALL PARTS
388 C
389 1900 00 2100 I11NP

11041199 1110LIOR!LE .0) II:IRC#11
392 IF I"M0011-165010NE00) so To 2000
393 WRITE IN6 20) CASE
39% 1 I D 41. 3@1 R T 631001

395IF 6I WRITE It,3500
396 WRIT 66 0
397 IF IICOSIEO.11 WRITE 46,3100) CLvACLIOCCfIND)
398 WRITE 66,3600)
399 WR ITE 1 6 3800)

11C0 WClTEL 6136001
1101 2000 TC:1 0.NCS1II)11CMINT*.O0OO1)
4182 2100 WR IITEC 66,39O0)1?IIAMSN4I)AaESC6II),RNCS6ITI)CNCS6II),TC
11011 2200 ISTEQ.I RETURN
1105 If *IOPTSeLE*01 60 TO 2500
1106 C
1107 C PRINT THE TABLE OF OCUM RECNT THRU OAT NO FOR THE (UP TO 100) PARTS
1108 C SPECIFIED IN INPUT
1109 C
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1010 NN=!MSELIS
411 IF lMODIIMSEL95).NEoO1 NN=IiN.1

412 ~ IF t4.GTlDl NN=20
*1* MI=IPT61IfL-11)S)

415 "2: JPTt2f.IL-1105 1
044 I PTO% I3 IL -l)

419 00 2300 11,*NW
420IF 610011ASOS .Ee03 G0 TO 2300421 WRITE %66 6~ CASE,4 2 F 1 1 0 .1 0 1 0) J R I T E 1 6 , 4 0 0 0 142 3 IF IINO.EQ1 WRITE 46,41001

424 WRITE 4636001
42S WRIITE ,6,42001 MI M2,"3 0M*1,MM
426 WR ITE 166,36001
42? WR IT[ 16643001 AMNIMII AMSNIM23 NN3 AMSN 6N*3A" AHSNIMS)*28 WRITE 46,43001 ADESCIP I.AOESCId3,IADESC6A3).AOSCI*3ADEC6
429 5

432 2300 WRITE 466,4S00 61,SN1IvK.IL-13.5lN:1,53
433 2400 CONTINUE
434 2500 IOCCOINO3O0
43S C
436 C PRINT THE TABLE OF 'CIJN RECTS COST TI4RU DAY NO
43? C
438 00 2700 l1I,NW
439 IF INOD1I-16So.NlEoOl6TO20
140 WRITlW 662 2603 CASE 36 O20
441 IF 6 IND. l 0.1 ITE 16646003
4 42 IF CINO.EQ*23 RITE 46,4700)
4 43 WRITE 166,36001

* *4* WRITE 69003
45 2600 IF 06OiF6i)TeCl.) 60 TO 2700
4 46 IDCC6!NOI!I
47 ACL=OCOSTFOI)
44 2700 WRITE 66,49003 1.,DCOSTF6I3

4 4 9 :RITE 6,31003 CLAC
*50 WITE 4631S03 I0&6N03
451 RE URN
452 2900 FOR"AT (IiiI CASC ,vA 16f
453 2900 FORMAT /#iI TA7TALIRNI ST= 01 COST OF RONTS')
4514 3000 FO "AT /v,11,'RESTDUALlINIT STM:CURR STKI COST OF RONTS')
%5S 3100 FORMA I11,10X*'COST LIMIT OF',F12.0, * APPROXIMATED BY' 712.03
456 3150 FOR AT 11101 'WHICH IS THE CUMN RONT CO ST THRU DAY',Id
q57 3200 FORM AT I/:' P&LICY TOT COST*$
458 3300 FORM"AT I6/,' PART S Us';1*O1459 3400 FORMAT 61;301,' TOT AL fNITSTK:O)0 ST9 RGNTS '3
4 60 3500 FORMAT 6/ 30X3 EIULII T=CR TISRRMS9

* *~~61 3b00 FORPAT I/ 'EIULII T:CR T3SKRNS '~bZ 3600 FORMAT 610 OX'PART NR',171 ,'PART' 21X,'RQMNI'9?X,'COST ZCOST'3
*163 3030 FORMAT 42215 l&Afiz;A6;*fF2G~
*64 2 OTII 'K0 EU 000 FORM"AT I/,*21:CUM I TAL'R3TI1 I LCQU THRU 6IVEN OAY'

466 4100 FORMAT I 19423,'CUM AGO-ON RONTINIT STK=CURR INVI REQUIRED ','THRU
*67 *GIVEN OAY)
*66 :J00 FORM AT :131,5 661g01T 'P R .561
469 *30 FOROf T 4131.S6A1L63 a R I ,6
*70 4400 FORMAT 6151 ,'Aye21X,'0AY',21X,'OAY',21X,'DAY',21X,'DAY'3
*71 %SO0 FOR Al 6146 T1, .16
*#72 4600 FOIRMAT 16/1,'CU TilOTAL M IMIT STX=01 COST OF REQ THRU GEN A'
*,73 *700 FORMAT f/12Xi*CUH RESTDUALE INIT STE: CURR SThI COS T OF REQ THRU',
*7* *' 6 IVEN DAY'O)RG HRO
*75 *600 FORMAT 6/,61,'eOAT',31,' PART SUB')
*6 * 900 FORMAT 16 'T 3 93X9 2F 1 *001
*77 END
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ai C CONS4A*INEDUCOST ADD-ON RE ONT) IS STOCXED.
a C TIS IS RCURVELY CO"PUTED*

*a% C
as COMMON
86 * ACII ol ACL, ADESC13001, ALLOVI1I2O3,
a? # ALLOWS4I2O), ANSN(3001, ASURVG112019 AVAYS66)
as + AVN41201 8CY 3ofli, BFI3001, CASE
89 # CDMDA130619 CF 1301 CL, Mh

9N4 C S130016, CO ST10 , CRNCS43001' DCOST113001,
C0STFO 1 fit DCY130019 0r430 is DM04300),

D0~F~1981: FIOS, FH pPP
FN ~ I2b FHMS FDfIHO28121

* FS4301) IMSEL IS300I INT,
95 IPTIeOD, IRC436O), 1R043003, ISNORT,
96 NPNP P) NP9? * PT5FI0 2, PA130P'I RC 1:, RCI0
98 S MI120910 It SRNAXI13601, STn4300, SUMB 120R
99 * TRNCS13001, TSTKt3D01, TSUMB

100 CHARACTER *16

01 C EC AOSCO AMSN, CASE
103 C CLC Ir0 IS) THE DAYS ON WHICH *ITEMS RETURNING TODAYIDAY It
104 C FROM DEPOT* FAILED*
105 C
106 IO:I-OCYIJI
107 18BCytjl
108 D o
109 BRR:06
210 C
III C CAIC #ORR) RETURNING REPAIRSIRETURNING ON DAY IFROM DEPOT AND
112 C CALC 46PRI RETURNING REPAIRS FROM RETAIL. THEN DETERMINE CUMULATIVE
113 C NET DEPAND ITHRU TODAVIDAY III BY ADD NET DEMANDS GENERATED
114 C TODAY TO CUMULATIVE NET DEMANDS THRU YESTERDAY,
115 C
116 IF !410.6:1.0 ORR=DFIJI*FHAIIDI
1 IF 1IS.T 01 BRR=8SUI.FHAfII
118 SR=COD.CFIJIOFHAII -OAR-BSR
119 RETURN
120 END
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GLOSSARY

ABBREVIATIONS, ACRONYMS, AND SHORT TERMS

acft aircraft

AF allowed stockouts over the full-sub part set

AFH achievable flying hours

AFLC Air Force Logistics Command

AMC US Army Materiel Command

AN allowed stockouts over the no sub part set

AR Army regulation

ASL authorized stockage list(s)

avail availability

avg average

AVIM aviation intermediate maintenance

AVSCOM US Army Aviation Systems Command

AVUM aviation unit maintenance

BC retail (base) condemnation rate

BR retail repair time

CAA US Army Concepts Analysis Agency

calc calculation(s)

CCSS Commodity Command Standard System

CONUS Continental United States

cont continued

cum cumulative

curr current

DC depot condemnation rate

Glossary-i
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DCSLOG US Army Deputy Chief of Staff for Logistics

DESCOM US Army Depot Systems Command

dmd demand

DOD Department of Defense

DRT depot repair time

EFH estimated flying hours

est estimated

FH flying hour(s)

FHP flying hour program

fly hr flying hour

FS full sub (phase)

full sub full substitution (replacement policy)

hr hour

init initial

MFHAD maximum flying hours per aircraft per day

min minimum

MSC major subordinate command

NMC not mission capable

NMCS not mission capable (due to) supply

no sub no substitution (replacement policy)

NS no sub (phase)

NRTS not repairable (at) this station

OPTP Overview/PARCOM Turnkey Project

OST order and ship time

PARCOM Parts Requirements and Cost Model

pgm (flying hour) program

Glossary-2
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PLL prescribed load list(s)

pt part

ret returning (repairs)

QPA quantity per application

rqmt(s) requirement(s)

sub substitution

"o--1
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